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Abstract This study attempted to confirm the inhibition of the reactive oxygen species (ROS) and
whitening effects of the Paeonia lactiflora pallas flower extract and examine its potential as a
cosmeceutical ingredient by measuring its antioxidant activity and inhibition of melanin biosynthesis.
For the experimental sample, the 70% ethanol extract of the Paeonia lactiflora palls flower was used.
The total polyphenol content, total flavonoid content, DPPH radical scavenging activity, effects on cell
viability, ROS inhibition, and inhibition of melanin biosynthesis were measured. The results showed the
following: The total polyphenol content was 21.85 * 2.86 mg/g, and the total flavonoid content was
34.05 + 7.21 mg/g. The DPPH radical scavenging activity increased in a dose-dependent manner,
indicating antioxidant activity. In a cell-based assay, no cytotoxicity was found with B16F10 melanoma
cells. In addition, dose-dependent inhibition of ROS and melanin biosynthesis in BI6F10 melanoma cells
was observed. Therefore, it is reasonable to conclude that the Paeonia lactiflora palias flower extract
would help inhibit ROS which causes pigmentation such as freckles and diverse skin diseases, and also

help skin whitening as a cosmeceutical ingredient.
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reactive oxygen species (ROS) &/gAtAZ0| 7] A
AEHA AE W A4S B AE ohashal, 4HsHY
AEG Ao 97t AlE 41,2, MAaFRE, Fwst
(photoaging), &%, WP 57t HI7| At &
4 5ol #RE A=Y 4aE3.4] 7K&EsE A%
AstE AEHAE AASH] 9
HOHANE gt NxgdS
Ad JHE 74 2AEERE 84889 &, 4AE
9 o7 A9 7, w5A 9 v VA SPEE
‘dol gt A7F dstA W= QT
Paeonia lactiflora palls= 50~80 m &°| A==
Al Bej7t H2 o] k= Bk ol E5oldt
HEl= g o8 5ol &50°] Qo] TelN= LE, F
% 8%, o3l #E49, vEd, ¥Rd 59 IR[B)
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T, FHelHA T Tt BYEdS Hole astragalin

ol TR0l ACHSL T A& E EXE HH
paeoniflorin, methyl gallate, astragalin, kaempferol
02 Ei, AEA §FedE AT methyl
gallate[719] A% 29 1.79%, A 0.56%, B2 0.01%
2 BAxlo] 9lon Astragaline ZU3} Yof =4 &
xzlo] JJeH9)l. BAWIA] Paeonia lactiflora palls®]
a5 Hig =l A+ %S AHEH, Yun[1019] A
FollA AAT AZor2 AW 2. aeruginosa®ll &
7 Qlo] M2 AA A Aol 7hsd AoE
Hustylon, Han[11]9] A&ef F&F0] thlA|xo
Al NO % PGE2 A3/g] mX|= oAM= LPS=E S
o] F=¥ RAW 264.7 tAA| LA Azt g4 &
= e FEE0] AES4Y, NO AT A,
PGE2 A/AAlol a7t A= Estleh. E3F Lee
9} Kim[6]-2 &t 3559] ROS Aot Fd5 ¢
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TollA DPPH 2tHE 2459 $7F 72t NO
FAEIE BHIsigich ol Zo] HAF AFEoAiE
S8 Zztok 9l wizporo] B EFof gt 4eAd
S AwEtov, B A9 Paeonia lactiflora palls
flowerollAl &% F&=0f et Akt 24 4 w7
e gao] gt At Wi TS Ao R Ao
gQa/go] Ut

mEkA] 2 Lo A= Total Polyphenol 3
Total Flavonoid &% £%, DPPH radical 47
%, B16F10 melanoma AlX W &AAES
of AR BAdS Gob At shQich ERF NR assay s
o] 83t Al PEE&S ST &, dapd 48 94 &
e dotR 7] Y3l B16F10 melanoma AEo|A dahd
A IA atE S9015om, ol& HIReE 7154
PR AAEA Y o8 ThedE AESILA SHith
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B A¥o|| A8H Paeonia lactiflora palls flower
FEEZ AT FAolA AFst] ARA AL 7+
stk AlRQ 352 Paeonia lactiflora palls
flower 100 goll 70% ofetE &Hof FgF2] 10819] F
= 7I8to] 72412k & FE519]). o] ¢ &A%t 2ot
7] s ¥4E2]7](FinePCR, Korea)g ©]& 8000
rpmOlAl  208%F AlgSHRIth. O thE oA
(Whatman®No.2filter papers; GE Healthcare Life
Sciences, UK)E °& A5HZ ofsta o2 Al
Asltt. AY 55 F F470x st ELFHY

== 0 049,1_911] =2

Paeonia lactiflora palls flower 552 4

AP AR AgL

2.2 M8 Y
2.2.1 Total Polyphenol &% =3

Y A Paeonia lactiflora palls flower F&&9]
Total Polyphenol &% &7 Folin-Denis ¥H[15]

585t 4ot ARSI FEES 4 soEE
345t & A& 400 pLet Folin Ciocalteau's phenol
reagent (Sigma-Aldric, USA) A19F 400 plS =5}
Fow, 38 A4 FGAIHTE ©o]F 10% NaCOs
(Sigma-Aldrich, USA) €9 400 puLE €3 602 &<t

=



Paeonia lactiflora palls flower

==11

#3229 YA BT dehd AT oA A

3% AR HRSAIZ AL, 96 well plate] A5 200
pl¥ B35 & 760 nmolA SBEE 4519

Caffeic acid (Sigma-Aldrich, USA)E ¥&EARE A
|5ttt

2.2.2 Total Flavonoid && =4

Paeonia lactiflora palls flower $&29] Total
Flavonoid 32 Moreno WH[16] 0|83t &4
otHtt. Al=Ql Paeonia lactiflora palls flower %
B2 4 FEEE 4T £ AR 100 pldt oEE
80pL, 10% aluminum nitrate (Sigma-Aldrich, USA)
20 upL, IM potassium acetate (Sigma-Aldrich,
USA) 20 pL& &gt 4087 WAttt o]lF 96
well plate©] 200 pL& £33}l 415 nmollA] 4=
£ =431911, quercetin (Sigma-Aldrich, USA)S &
FEEE ARSI

2.2.3 DPPH radical 275 =X

Paeonia lactiflora palls flower Z&2] DPP 2t
o4 A7A% 4L 1,1-diphenyl-2-picrt1-hydrazyl
(Sigma-Aldrich, USA) €98 AR Blois9] #[14]S
-85t SAotAE. A =Rl Paeonia lactiflora palls
flower 252 5EHE 343t T 96 well plated]
10 mM DPPH&9 180 pLt AlEH 20 plE 9]
o] 37°ColA 30&
(Synergy-HT; BIO-TEK instruments, USA)Z 517
nmollA FFEE SF5HUtE EEEAE+= ascrobic
acid (Sigma-Aldrich, USA)E ARSI O™, Eq. (1)
I Zro] ARESISITH

HS-A]7]11, microplate reader

DPPH radical 274 &4(%) = 100 - (1)
{7 8= / 37 §98%) x 100}

2.2.4 NR

Paeonia lactiflora palls flower 3&%9] AX A
£8& 2742 MoonT Youll17]19] WHol w2} neutral
red assayS o835ttt B16F10 melanoma AZE
96 well plate°l] well & 3 x 10 cells/well =2 &
ZF3t B Paeonia lactiflora palls flower 222 5,
10, 25, 50. 100 pg/mLe] s=HE A, 37T,
CO? HjF71oN A 48AI7F B2t HiFsISiTt. o 1% NR
solution (Sigma-Aldrich, USA)o] ZgHe F Eulx]o]

assaysS 0|83t ME MZEES =X
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3AKRE Bt ¥, NRY] ®I5KE ERISKIt) formaldehyde
10% 71 PBSE Z+ welloll 100 mL& 20% &< A
2]5k3, NR desorb solution 100 mLES Z+ welloll 7}
sto] Al 9] NRe FE61%.2H, 540 nmollAl &%
TE S5t A2 =4 B7hE 93 Al AEe2
Eq. (92 Zo] 4r&st5itt

Alx BEE(100%) = )
AlZA79 O.D. at 540 nm X 100

AZFH7HEY] O.D. at 540 nm

2.2.5 B16F10 melanoma MZ L EMMAZ

FEEY AE Y
222 Fruslanov¥} Kusmartsev W'
< ©]-8313IrH18]. BIGF10 melanoma AEE 2 x
10° cells/well?] 522 BE5% &, 255 AEE 5%
R A 24417 wiFst et DCF-DA A2kg 10 xM
A7t 308 59U ¥i¥ F, Flow Cytometer (BD
Biosciences, USA)E ©]-85t9 485 nm / 530 nm
(excitation / emission)olA] ROSQ] ¥slRE Z75}
Fow, Eq. (3)3} o] A&t

Paeonia lactiflora palls flower
ROS &&= gt

(0]

ROS A= %) =

ANz F3=
g2 e

®

X 100

2.2.6 B16F10 melanoma MIZOjAQ| Hapd AEHY
AH|

Paeonia lactiflora palls flower F&&2] dWatd
A JA A= Hosoi 511919 W o]&sto &
ot} B16F10 melanoma AEZEE 96 well plate©]]
well @ 2 x 10? cells/well®] L& E55}11 wid7]
(37T, 5% CO)olA 24A17t B3t viFstqict. o]+ Azt
d AR F3e flste] €3 5% o-MSH 100 nM
e WiXZ WASIAL, Paeonia lactiflora palls
flower FE2EE FEHE AT T 7247t vt
ot g E HEhd ] %2 405 nmollA SBEE &7t
Hom, dehd A A4S o-MSH 100 nM A
3 s 23} Blwste] o Eq. (49 2ol AHESHT

Wk A4 A8%) = 100-

ABRH7REY O.D. at 405 nm
AZFH7E9] O.D. at 405 nm

)

X 100
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2.3 A4 2|

B2 AYL 15 33 qiEsto] =X]3} 519t} B4 A
2]+ SPSS window version 17.0 ZZ 13(IBM, USA)
S o]g3slo] BA519 1, Student’s t-testS AA|5HA
o4 AFE 5¥oH, pgto] 0.05 F|Trd o BA1H

O §OFF Hol7t Gl Ao WAL

|

3.z ¥ 1%
shiaf =X

3.1 Total Polyphenol

EHEA £42 124 Wl 371 o149 phenolic
hydroxyl (OH)71& 714l WS AFEE EStE 0]
Lol ghdo] £8 JEOoE S} 9t 5 ohgst A
2HE 7R QITHR0,211.

B AL Paeonia lactiflora palls flower &%
o] 245}= Total Polyphenol S =4317] s
caffeic acidE EEELE AFLS SHct & E
Bl 3RS MYy 1 A3, Paeonia lactiflora
palls flower FEE9] 9|+ F2 21.85 £ 2.86
mg/g®E YEIHTE Seod} Choil [22]9] A8 AAtofA
L BoH &8 557 718 et Eeti ol
e H|EHes FUIE AoE Husiych §HH,
Hwang 512319 dolxls &y ogts F22E89
Ed5E IS 47.51 £ 1.38 mg/g= EsI o]
et Ayt B A19| Paeonia lactiflora palls flower
FE2E2 Aoy oeE FEEHT s IR
AR o= WA FRotar QIRIRE AR A2
=8 7199 5 Zlo|t}.

oo 1o

285

olo.
=

3.2 Total Flavonoid &2f

ZgiHolE: Z AAEROS)S ABFoR A

A

=X
= o

Aske FASHs-S 7R Qlow, tiRE] A EoA
ZTHw o] B2 A SR kolE IFE &=
Yehts Ao =2(24,25] ¢HA 9t}

B M8 Paeonia lactiflora palls flower &%
o ZAsk= Total flavonoid TFE 457 Hall
caffeic acidE EZEZE AFAL 245t & =2
Hi-o|& oFE SWISIitt. 11 B3}, Paeonia lactiflora
palls flower #2529 & EE 0|t IS 34.05
+ 7.21 mg/g2 YEFHT. Chungl26]9] Aol a4t
3} B50] 4% Aow B £ TS 26.39

88

mg/g, EHzTH 9] St olE T 32.50 mg/g
o2 yepgtt ol 2 AT Paeonia lactiflora
palls flower F+&&°| 74 St ol FHT}
T2 AL & & vk A £ A3 Paeonia
lactiflora palls flower FEE2 QHAALE AASH=
A AR 8ol 7Fsd Aotk

3.3 DPPH radical AH1s =H

DPPH assay©ll @WZ free radical £4%2 QHg3h
AH Y 24 FF oot aRtEE ASst=T
de] ol&star QUrh27]. o2 2Fof Hlg] <=3t A
s 7L Sl A1) ®E-E vPEECY allergen
59 Q7 HJo R Holsls IS shH, A4S}
59 Fas MAZE 9 o 135k0] ARI0E A4 H
ojA £rH28,29].

B AoA= DPPH radical 2452 53t
lactiflora palls flower 289 A4S}t &3S &40
Fom, 71 A= Fig. 1014 Bz Hieh 2ok A tixt
o2 AREH ascorbic acide 0.1% %04 97.01%2]
=3t HoE A2A5E YN, Paeonia lactiflora
palls flower =& 0.5, 1, 2.5, 5, 10 ng/mLe] Zt =
TollA 44.83, 73.80, 82.33, 84.51, 87.24%= =HE
< A Bael3019] Atolxe ARl el =&
E9] DPPH radical &A52 sT=o&2Ql &35t &
A4S B OH, ascorbic acid Erh= BHTSH=
FARGE AL 244 Hole AoE Hisieltt. o2t
A Paeonia lactiflora palls flower $&&9] X7}
5718k DPPH radical®] 92 &4 F7te &9l
Eo] MAXz 9 g7 w3} 5Z WA gt FAE
2R 283 £ Sl Aolth

O}A15}

i

O Ascobic acid
W P. lactiflora palis extract
1 -

-

80 4 T

DPPH radical scavenging activity (%)
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Fig. 1. DPPH radical scavenging activity of paeonia
lactiflora palls flower extract
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3229 PAS B3} dehd ARY oA

=R

3.4 NR assayE 0|8%t M MEE =5H

£ A¥o4= B16F10 melanoma A|ZE ©]-&5t]
Paeonia lactiflora palls flower $&&22] A HE&
S =43}3A NR assays $HFsl¥oH, 1 A=
Fig. 2014 B ufe} ). Paeonia lactiflora palls
flower +&% 5, 10, 25, 50, 100 pg/mL Zt 5|
gk A& EE2 control 100% tH] 96.01, 94.55,
95.79, 91.18, 92.35%% HE FLolA 90% o149 Al
I 2GS Ho] BI6F10 melanoma A2 tigt &
4L gle AR wdsiqlrt. mEkA ol ARl
B16F10 melanoma AIEZE 0|83t EAAALF(ROS)
AA 4 depd A QA= Paeonia lactiflora
palls flower 52 100 pg/mL °J5t9] BxolA 44
= Aot

120

Z 10 =
= -
B =
= & 80 -
£ 5
=2
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g <
S NS 40
S
Q
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o
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Concentration of P. lactiflora pails extract (ug/mL)
Fig. 2. The Cytotoxicity of paeonia lactiflora palls

flower extract was measured in BI1G6F10
melanoma cell. The results are presented as
the mean + S.D.

3.5 B16F10 melanoma MIIE L SHMAAZ x|
k=il

79| 1e3}5 o7+ 8 8% Fol= collagend]

P @ A48} Besio] Altolut A2 o

N

i
3F &g AAS S & S A3 T, TR A
oA 9 9T = tyrosinases tyrosines T4
A

FA4o] 95| AFSFAIA melaning A4dot=d, ol &
ARHAIE Bl datd A8 AT = qAtH32,331

E ASo\NE Paeonia lactiflora palls flower &%
9] B16F10 melanoma Al W g4k 97 53 &
Aotom, Aak= Fig. 3904 B vt 2t} Paeonia
lactiflora palls flower $Z&9] ROS A4 A 3=
= gEFoz RIElon, £3] 25, 50, 100 #g/mL
Z} oAM= 85.87, 77.02, 67.07%= YERY folst 4=
F0=2 AAIES ERIsHITH<0.01, £<0.001).
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Fig. 3. Reactive Oxygen Species (ROS) inhibition of
paeonia lactiflora palls flower extract. The
results are presented as the mean * S.D.

(*p<0.01, ***p<0.001)

Jeong S(34] AFollAe WRF FEEH )] I
ABHE AR E ASHE AEHA AAARAY
7150l Qltkal Hirstglet 3t Lee} Kim[12]9] A+
oAM= HZekE F&=9 HDF MEW /94add
RAW 264.7 A=W Z/844F0] vk J&EH o2 {9
St JAEE Baste] 2 AFLAR/E AAgH. o]
Zol| Paeonia lactiflora palls flower FZ&Eo0] T
2@ Zau 7v), 20 59 MAaET k3 4
She BHAAE AARtORA nld 7|54 SHEE 44

249 Fgo] 7153 ol

3.6 B16F10 melanoma MZO|A{Q| HEHA AfSHM

Xl gt
daphd YL tfHE ABA W tyrosinel] AHFH vF
Lo 9oJs| o]FojRt}. ultraviolet B (UVB), «

-melanocyte stimulating hormone (e-MSH) 5°i
98} microphthalmia-associated transcription factor
MITE) AARIEE A==w d2id 3 8491
tyrosinase, tyrosinase related protein 1 (TRP1),
tyrosinase related protein 2 (TRP2)9Q] @do| &7}
sto] Wehde] A4do] F7HE™([35,30], A Ro] I
Aygict.

B AYo|ME Paeonia lactiflora palls flower 3
£59 detd AEAE 9A 5IE DotEr] e e
-MSHO] ¢J3] f-=% B16F10 melanoma MXE ArE
sto] dahd A 9A a3k ESHslen, 1 d3t
= Fig. 4914 EBE vk} Zth. Paeonia lactiflora
palls flower FE2E2 5, 10, 25, 50, 100 zg/mLe]
Z} 5LoflA 92.95, 88.84, 82.15, 79,72, 78.50 %&E
et 5% 9EAQl dahd Aty oA anE gl
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T 4= AATH(L0.05, p<0.01, p<0.001). T+, T4 o]
W ABo] oF4 thE 9l arbuting 100 xg/mLe] &
oA 72.87%= Hehd AFgHdo] a6 o ((0.001),
Paeonia lactiflora palls flower F&&0] FIN 2T+
arbutin 9] melanin A4 AAEE Bt Lee &
(3719 AgPATFoA = WK EY) FE=°] melanin
S Rt 2= A 513, o= WRRek] 1

oo 7lsS AReke FRe SAV) e ler B

B
5kt =gk Kim 53819 doAE ofzjdE &
SE2 10pg/mL, 25 pg/mLo] 52 A 23} 7}
Z_'

T 18%, 35%2] JA &, Ryu 513919 A A=
e FEE2 25 pg/mLY SEOIA 16.2%S] Het
d AR oA a5 RSty webd Paeonia
lactiflora palls flower 252 B16F10 melanoma
AMZE oA 9] tyrosinase A4S ATAIHOZH A4
A& Aol T@o] He v SPEE A EAY &8
o] 7ks& Aol

=

=
=}
8

=
=
g

Relative melanin contents (%)

Control a-MSH 100 200 300 5

Arbutin (+)

a-MSH (+)
Concentration of P. lactiflera palls extract (ug/mL)

4. inhibition of malanin synthesis in B16F10
melanoma cell treated with paeonia
lactiflora palls flower extract. The results are
presented as the mean * S.D.

(*p€0.05, **p<0.01, ***p<0.001)

Fig.

4. A=

F2ol= X 71578 SRl thet AHRe] A
o] Z7Igte] wet E/gdo] HOoHA L Tt HAE &
A 29 i 9D Y 245 tig 7+ S
star Q.

E AF|ME Paeonia lactiflora palls flower
S5 TS 41 Fetd A 9A £ 54
Bl &g4ta A 9 v EIE gRlsta, 7|54 3t
FE RN 7MsES HESHA SiGith ol 9

o —n

90

Stk

[oE)

3t A3 ®W¥oZE=Total Polyphenol Total
Flavonoid ¥%, DPPH radical &A%, AIX A&
9 AZW ROS A4 A, dehd A A anE
S5l

2 A3 A}, caffeic acidE BEELRZ JFAES
Z43lo] AVt Paeonia lactiflora palls flower %
£ & Zduls SR 21.85 + 2.86 mg/g® UERE
i, Total Polyphenol 32 34.05 + 7.21 mg/g=
yepgtt. ESE DPPH radical &A52 Paeonia
lactiflora palls flower $&59] 57 T7/1d4-E 5
71EE ERlsttt. webX Paeonia lactiflora palls
flower F2E2 YA E AAc= A 22 &
80| 7FsT AoR wotdEn AE =2
lactiflora palls flower $&&2] BE 5%(5, 10, 25,
50, 100 pg/mL)ollA 90% o449 Al &S Hof
B16F10 melanoma A|&o] thgt A2 542 Gl A
oz FRIFATt EFF BFAALZT(ROS)S Paeonia
lactiflora palls flower &89 X7l HoHS-=E
ROS A4 A 537} S716k= A= gRIElon,
Paeonia lactiflora palls flower &%2] Hatd A4t
A 2 GA F= YEHoFE gl HII

olye] ATE F & uf, 50| gl MAE &
M9l Paeonia lactiflora palls flower F&&2 AISH
J 9 B16F10 melanoma A|ZofA 2] Hahd Agh4]
AA 27t gRlge] wet 7]v], 24 59 o Aa
A%t 7ol FHAR FAFE v|d Ao woH) o
A B Pl RS AT 4 e SHAT uH T)E
A FE 2AYEAY 8ol 7hs Aot =5 A
ore £ A7 Z2IE Higos ookt FEHE o
&3 A7 AFE £ 1€ 7IdEh

Paeonia
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