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8 o B AFE Passiflora cacrulea FZE0) 45 &4 4 Had *E@'*é g4 a3t 24 50
SR AAEA Y] &8 JHeAS BRIStAL St Passiflora caerulea 22 710% oH22
‘,’df’_ TEAC assayE ©|8¢ ABTS radical £752 S5ttt T3 Neutral red assayE o83t A

, DCF-DAE 3% A& W ROS A4 A, dehd A A 95 4okl A2,
Passu‘]ora caerulea FEE2] ABTS radical £752 B o&F AAZAo] FRIE ST, positive
control(FAHRTZ 083t trolox®t 0.1 mg/mL FZoAE FARE radical &7 48 RISt
CFDAE 53t A2 W 844t2F(ROS) A4S 5= oEFor JA =L, BI6F10 melanoma A3z
it A2 5442 UehtR] ghsteh E3t o -MSHE {25 depd A4 A4 292 Zelstlct. o=t
A B ALE B Passiflora cacrulea FE2C PFE LAEA 0 B8 7H5A0] Q= Aog wohd

FA] ¢ AAE AE Y, BYILE, G GYE

Abstract : This study attempted to investigate the possibility of Passiflora caerulea extract as a
cosmetic material by measuring its antioxidant activities and melanin biosynthesis—inhibiting effects. For
this, the substance was extracted with 70% ethanol, and ABTS radical scavenging activities were
measured, using the TEAC assay. In addition, cell viability through the neutral red assay, ROS
inhibition and inhibition of melanin biosynthesis were analyzed, and the results found the followings: In
terms of ABTS radical scavenging activities of the extract, dose—dependent scavenging activities were
observed. In trolox used as a positive control group and 0.1 mg/mL, similar radical scavenging
activities were found. The production of ROS through CFDA was inhibited in a dose—dependent
fashion. Furthermore, inhibition of melanin biosynthesis induced by a —MSH was confirmed. Therefore,
it is reasonable to conclude that Passiflora caerulea extract has a potential as a cosmetic ingredient.

Keywords = Passiflora Caerulea, Cytotoxicity, reactive oxygen species, antioxidant, cosmetic

TCorresponding author
(E-mail: jn386@konkuk.ac.kr)

- 710 -



2 oA

1. M E

A Yelhe 2Adatao] gt oA superoxide
dismutase(SOD), catalase (CAT), glutathione (GPX)
59] ghiksl 49} a—tocopherol, ascorbic acid,
caffecic acid, chlorogenic acid, ferulic acid,
carotenoid, phenold 3FeER[1, 2], flavonesF
o HaAd 3t =Hso] SAAMNLET
(reactive oxygen species, ROS)2] A1t A|A
Atololl A& 250 NZ7|5S FAIsk Ut
Ju kel def ofgt Fprtet SAgatas] WA
nHe] a4 9 HaAd F4tst Folis 9
HE5A ote[3] 4Hed AEHAE [dska, o]
o AYshE EAdAtAE (reactive oxygen species,
ROS)¥ interleukin-1a¢ (IL-1a), TNF-«,
interleukin-6 (IL-6), interleukin—-8 (IL-8) S}
22 A58 AlEZRIS d54 AHe] miziA|
2 z8otHA[4, 5] mRL3s) ofEny nREY,
A4 51 22 fR ASE {fEsth E9], 24
A4F F Superoxide(O2-), Hydroxyl radical
(OH), Hydrogen peroxide(H202)&= =& 3
Aol o F87 JFE vt olE2 R
FArEHA| mha, SufEo] ARSh DNA ARsh Ag
Z2 AJEQ EA, SlofREA F9] AE A
9 HHAE QD wapEdte] ost FEAA, Wakd
378 I Folle]l Bt wepA A W B
ofe}l mjFofA Qo] EALAFE JdS A
stal A|Asts FAEHA] o] dastet

el (melanin)S mH7F Ao Sk ze
e A=l kF =S ul W7o z[T] 2

&oto] Hahd 4 7 (melanogenesis)& £
gty FeEbd A gAE Al dapd Jge =

AstE  tyrosinase &40 9§ tyrosine&
L-DOPAZ H3}A7]H, L-DOPAYX: trosinase
related protein  1(Trp—1), trosinase related

protein 2¢] ¢Jsto] Hepdow HetE|o] HAH
oh8]. Tt Wahde]l gL LsER, 7)v|
9 F7 59 AR {4, d2id d3EA
o] B0 sl Az Apd ¢ mEet AHGE
[9-11] X8t} WetA trosinase S4JA &,
datd 3 AAE Bl v aaE e 5
At old SR AAAAME AsHE AEFHA
WS AAstAY A" SYHAFTE AAT
A= kst 9 "HaEhd 4 oA g5 7
A AAEHe| Uit TH SVt AR ofE

-

>

I

Journal of the Korean Applied Science and Technology

=2 9% FE AR i A7vF o] ¥
RS

A AZ (Passiflora  caerulea) THRE et
otdt] QoA WA= hdA FJEFAEZR A
MAFCR 50001 Fo] EXxstH, £33} dufj=
Agolut kA2 ARgSta Qlth. EYe] meF2
ANAXE B, oA wlE FFH7F v, gt
2 AHA WS AR Z ARSI s, 29
4 4 BES e =S Fof12]. ¢gyty
© 2. Passiflora T2 HiE, dZ2olE, ZYFA
EteicolE A ARl SRET Z2 o7 7t
A SHES §§Sta(13] Qlew,  Passiflora
caerulea®) F4891 5 7-dihydroxyflavoned A]
AZ Qe m2Zds, & Fof EAchs A
ZefHolEg 4te) 34, Fxedth FE T
et a2 AU e Ae=E dHA Qo
[14]. ES AAZEL ogdo] oigt F485 ¢ &
4te @TH15] o] BuEtt AAE FE2E9)
APALE AmHH Passiflora caerulea /-2
dihydroxyflavone®] Foj¢} 435 9 Zsait
o] HrHliel, AAE FEEO FHRE 7]Hd
it B Hrkay A B HS17], oY
e &2A=A AAZE FEE9 &8 7154
[12] ¢ et d+so] AP= ot 19
el A AlAIES] AefdA o] Frtskal Qe
o AAZE FEE9 FFE A=A E§
7hsdT AFAA 87t digk A7t mlH|st
1, AAYE=2 AxS PR AMgI AH|[ZF
Eopde wet 2 AfolAe AAER FEES
A7gste] Atstaat st

weta] B AFoHE 0% ogd AAZ
Z£ES F£35}9] TEAC assay® 3+ ABTS
radical A7]%, Neutral red assayS ©]-&3F AX
&S, DCF-DAE &% Al W ROS B4 ¢
A, dahd A IA a3t gelotarat okl
on ol9] ANE EUYR AAZE FEE9
F AR &FE 7HeAE AlAlstaat gt

il

0y

N
nx

=]
=

2.1. A|l& Z=H|

AAZe Agte grofoA A25te] AZAT
Ae 2 A7 ddArE sk A=
© AAZ 100 goll 70% olerS(ethanol)}&
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o] 108 & 7o & AolA 3YU3t HA|ste]
FEotgon, FEAW Esty] §8 2087
8000 rpmollAl 4w E AlFolGich olF
2] (whatman No.2)& o]&ste] FZd-g ofr
5191, AYsZ71(EYELA, Japan)2 3% 8u
A dEeE AAsAS 1w AL BF
TEANXE At FEES BUYHE
Alm= AHgetgT)

2 5 e

fu
9 -IO[l

2.2, 3 YH

2.2.1. TEAC assay &34

Fatst ZdS ZH5H] 918 Trolox equivalent
antioxidant capacity (TEAC) &2 Re et al.
(18]19] W& Wyste] A A= 0.5,
1, 2.5, 5, 10 mg/mLe] HE2 34 st%or,
potassium persulfate 2.45 mMe] &ajA171 ABTS
LN 74 mME & 734 nmoflA 0.700 +
0.02 HE& TEth 1 o3 96 well plated]
180 xLeo] ABTS 83} Alg 20 uL& &¥st
Rl FAHNA 307 ¥ Fol microplate
readers ©|-&sto] o 734 nmolA FEEE
ZA3519 9™, trolox (St. Louis, Mo, USA)E
BEFEHE o] 853

ABTS radical scavenging activity(%)
= 100 - {(H7Hte] S35 /FH7HE0 §35%)
x 100}

2.2.2. A= wjg

H Ao A AFEE B16F10 melanoma AlE+&=
S A 2238 (Korean Cell Line Bank, Korea)
oA Ffiste]  AMESHTE High  glucose
Dulbecco's modified Eagle's medium (DMEM;
Sigma—Aldrich, USA)8iZ]ll 1% streptomycin
(50 ug/mL, GE Healthcare Life Sciences), 1%
penicillin (100 1U/mL, GE Healthcare Life
Sciences, USA)¥ 10% fetal bovine serum
(FBS; Sigma—Aldrich, USA)[19]& Z7}ote] &
& AFHIOIH(BTTC, 5% CO2, AUEE 100%)
oA Bt AMEFT= 36~48 Ao =
FASFHA AltfuieS Mgttt

Passiflora caerulea 229 SVFE 24 &8 7t

ox,
w

2.2.3. Neutral red assayg ©]-83 A&
BEE FH

AAZ FE2E9 MEEA H71E S50 neutral
red (NR) assayE ol-8ot] AE PE&S <l
SF1AF Repetto et al.[20]9] ol wat A5t
At AliZE= B16F10 melanoma A|ZEE 96 well
plate®] well & 3 X 10° cells/well9] 5= B
ok, wjFlolA 2447 BRAATE Ax B
zZ Rl & AAE FEES TTER Aot
37°C2el CO, HjF7|oAl 48417 wiFstdct. 1
o2 1%2] NR solution (Sigma—-Aldrch, USA)
o] ZFH FIA HiXE wsto] AT B
Hiket & NRO| 243 475 @u|FstolA &
915}991, phosphate buffered saline (PBS)oll Al
ZAH 10% formaldehyde BH-& Z7}oto]
ZF welld]l 100 ¢LZ 2087 A5t 1%
glacial acetic acid, 49% ethanol, 50% distilled
water2 ©]F0]Z NR desorb solution |92
Z} welloll 100 yL2 EF AHgste] AlE Yo
NRS F&¢% o2 microplate reader (Synergy
HT; BioTek Instruments, USA)2] 540 nmollA]
FEEE S5t 33 §hE Fde 2oz
Agste] P2 S, Alx P22 o

o) Ao wh} st

AlEZ AZ2E(100%) =
A= Z71E9] O.D. at 540 nm
A w2479l O.D. at 540 nm

X 100

2.2.4. DCF-DAE &% AUl ROS &%

AAZ FEE] tigh AlZE W Reactive oxygen
species (ROS) A% =42 Fruslanov et al.
[211¢] Dichiorofluorescein  diacetate (DCF-
DA) W& ol8ste A5ttt 96-well black
platee] 2 x 105 cells/well X2 BI6F10
melanoma M|ZE  &55to] 2447 s
AMlzzof DCF-DA #HE&&7F 10 pMo] 2
UL iz o BJAA7]L, dixw-a ALIRE A
o= tert-butyl hydroperoxide (TBHP)E
7h, A2 W ROS S F&dt & F7HH o=
NAZE FEES 5 10, 25, 50, 100 pg/mLo]
TR AEstal 2447t v FstalTt.
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4 ol

o] PBSE A&st] fluorescence plate reader
(Synergy  HT;  BioTek Instruments,  St.
Winooski, VT, USA)®] 485 nm excitation /
530 nm emission®] TAFA ROSC HAZIFS
S5kt

ROS %) =

2.2.5. BI6F10 AlxZo|A 9] datd A oA
a3t =4

2 AFME AAE FEE°] BI6FI0
melanoma A|ZofA9] Hapd A4 Ao nlx]|
L ogake oot 9lste] Hosoi et al.[22]9]
RS Yot S5kl 96-well plateo] 2
x 103 cells/well®] sE& B16F10 melanoma
NEZE 255 § 24X vistadnt. ol =
T2 ALt AHElEe] o« -MSHE 371, HAFs
T7F 100 nMo] HEZE 5% FBS HjFoioz A
2otal, AAZE FEES FEE05, 1, 25, 5,
10 mg/mL s&)2 A3 thg 393F 71 Hf
otk 1 N NaOHE9(10% DMSO7F A7h
< AHE & 1ARE 5 50TolA galskaa,
Microplate reader®] 405 nm TIAoA SFEE
ZAstart.

2.3. 4 Xzl

2 A AT 33] ol BE U 20|
A EZA T Hyt + BFHA(Mean + SD)E
2718k SPSS Window  (SPSS  Inc.,  st.
Chicago, Illinois, USA) Version 20.0 = °]-&3}
of BA35I9Y, Student t-test®2 -FA AZS
AAIsEY o, pgro] 0.05 metd of SAIHCR
ol zpol7t Qe Aoz #7|sHTh

3. Zat ¥ n¥

3.1. TEAC assay

TEAC assayE °©]-8%t ABTS =tz £H52
e 204 249 Ptstes 4= A
©2 potassium persulfate®}e] ¥hgoz A=
ABTS ol =ttjzto] qtat &4 ols A~
glo] F2Ao|[23] SAFL Qa2 o|Rat HhY

o1 1

ojtt. B AL AAE FEE2| ABTS radical
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a7l e T st 24 =4 2L Fg
Lo Yerfigleh. AAlE FE28 05, 1, 25, 5,

10 mg/mL9 ==z A58 W ABTS
radical £2A%52 26.1%, 38.5%, 49.9%, 69.5%,
89.3%= &k OlEA F7F &S dEH 1
2|31 troloxE positive controlZ ©]-85o] AlA|
= FE29 IS 4 Hlasiile
mg/mL FZA troloxx 93.0%, AAIZ 2?%
E2 10 mg/mL FEoA 89.3%2 tolox?t &
ARE radical &7 EA4E Eelstktt. Choi et
al.9] dAt24]9AM+= == 2}6]":'50 ol
Eotdas FAke &40l %—5‘3]'—1— Husgich o
WAooz F EZ@ds g2 DPPH #HZ 4
As R ABTS =tz &A% 4% A7
e Aoz I glem, Oh et al[25]9] 4
TolA Hepd SuRE oeE FEE2 F7t
=25 ABTS 2tz 47 &4o] F7lste] &
Aol ARt AFE el ESF Lee &
Kim[26]9] APAFo|M= AAZE FE259 F
SR o|E okt & EFdlE o] ot
5 e &4ol A uEhktal, DPPH
radical &7 842 SOD fAF E4o] @2 &
oM &/do] st vehd Zo® HASHS
th ol AAE FEEO| o diEl Se
ZtH o] = (flavonoid) 2t ©d (tannin)Al19] H=

SRIEER ols] et g4o] ehd Zo
ABTS iz 2759 Aate AAske Ao
wotEt meEbq AAE 2EELS PSR

§8°] 7Fsdote] sHEE aAzAe 28 7t
ol A= Ao AlmHrt

OITJQ,HU}-FUOEL

B16F10 melanoma A|Ze]| tist A AL =55
o] Al BEES BT AE 542 st
neutral red assayE ©|-85te] =45t AlA
2 FEEE 5, 10, 25, 50, 100 pg/mLe] Sk
HE2 AEste] Mx B4 4 A3E Fig. 290
EPch Al AEES dETS 100%2 BeL
2 o, 100 pg/mLolste] F=olA 96.3% 1
o] BEES Ho] AlE 4ol U o=
ghelstaint. Park[27]9] mlelEEet G7telE
9] dFAE 100 pg/mL FEOA £ A
ToF FARE A ZAAEES Hol AlzEA4do] gl3

B35t ojet 7}0 A= E3 e A
A2 100 pg/mL & o|stollA HPstrt.

o L

-IN' ﬂJI o

e J
]o

ot o
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Fig. 1. ABTS radical scavenging activity of Passiflora caerulea extract using TEAC assay. Three
independent experiments were performed, and the results were expressed as meant SD
deviation.
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Fig. 2. Cell viability using Neutral red assay. In BI6F10 melanoma cells, cytotoxicity was measured
through cell viability of Passiflora caerulea extract. Results are presented as mean + SD. of
three independent experiments.

3.3. DCF-DAE S&t MZLH ROS 4 x| ¢ AWE Fig. 3o Uetdlleh AAZE FE22

FGAAFTROSS A0 M oA = 5,10, 25, 50, 100 pg/mLe| F=H= #s}
nEZE glol(Mitochondria)@l wmlo]a &2 & g Ul & oJF&F oz ROS A £A7F T4
(Microsome) 59 AME A7]¢e] tjAr 283t st= Aoz yepgtow, E5] 25 50, 100 #
m 2 A2 (prostaglandin) YA 59 4= g/mL o)A 89.5%, 79.9%, 70.7%% YrER}
ghgo] Sl A=, Alaxur zHof g ROSE] A4S FolstA dAlst= AL &Isk
A=A &4, DNA &4, 2z &< slof oH(p<0.05, p<0.01, p<0.001). Kwak & Yang
FE4E F Fo AREET 9 v [28]9] AFoA= ExolE odetE F2= 100
wAge] ot F5A44, Wapd Y 3 5 rg/mL XA UVBYl <k ROS A4S
of ToIttH6]. 2 AANAN= AAE FEE9 24.4% 7AAANZ|E AoR yEetom Lee[29]9]
MEYE ROS AA A aaE Eolstix Paconia Lactiflora Pallas Flower Extrad(ZZ+oF
B16F10 melanoma A& TBHP &&= ROS 2 FE2E) dFoMT 25, 50 pg/mL FofA
RS FEst, AAE FE2ES AHEsto 54 85.87, 77.02%% NAZE F&& Et= X3 =
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Fig. 3. Intracellular Reactive Oxidant Species (ROS) using DCF-DA. The inhibition effect on
Reactive Oxidative Species (ROS) production of the Passiflora caerulea extract in B16F10
melanoma cells was measured. Three independent trials of experiment were performed,
and the results were stated in mean + SD deviation. (*p<0.05, **p<0.01, *** p<0.001

vs. TBHP).

AT B16F10 melanoma A2 Wf E/d4bAg0]
BE gEHor {osh dAES Rkt
wakA Ay et ROSO A gHFelA AlA
2 FZE2 ROSZE QI A1at2] ~AEHA Zd4
of Z&o] & & 9k& Zelth ok ABTS #
arlse] Avels Rguo] mRws o
FI SO Madd g 24E wE
fasks ROS A4 Aol Z==] He 5
Az B4E 5 S Aol

o rhl N, O,
o = A

3.4. B16F10 melanoma cellOflA{2] Ha}i
At o =3t

a-MSH+= A dlellA ohefgt A2l 759
Polstal glom, 53] dFolvt ARL4de] ofs|
FaHorg HHEL 5220 FX[30] o« -MSH
7b o AlEeke]  EAske 8AIet Adsd
adenylate cyclase?} &/48tE o] MZY cAMPE
Z7FA1712L, cAMP-dependent protein kinase
(PKAZF &3, 1 & 479 #FE AA
tyrosinase®] ZAJstz2 Watdsir31, 32] 3
"ok I2E& tyrosinase®] S AAISHAU,
I s sk #edel AdE FaAA
n s T 5 QIHH33, 34] & 4™

rlo

a—MSHe| 25} §=% B16F10 melanoma Al
Zo AAZ FE2ES ¥R ATste] Hatd
S =A% ZAIE Fig. 49 vElidh «
-MSHE Agh Fof vl AAZE FE2E82 25
pg/mLe ExolA 829%, 50 pg/mLe] HE
AA 79.5%, 100 pg/mLo] SEolA 78.6%=
Tt VS depd A4 ol felsiHAl
Hashe @40 Weom(p<0.001), ¢4 tix
o arbutin® 100 gg/mLe] FkofA @ahd A
Jol 72.8%= FoIotA FATHATHp<0.001). ©]
ot T2 Ait= NAE FEEC gRHENDE
w2 melanin 34 Ad ATE HolAT Hd
FEEEA TR AT gl A e
melanin 4 AAAZA G &8 7HedE A4
Sttt ESF You & Moon[35]9] ATtoAs
Ax 2 FE5E 2 pg/ml, 50 pg/mlL FEAA
86.8%, 84.6%<] Hetd B4 AAE HIY,
Ryn 5[36]9] A& FE25 AFANANE 25 1«
g/mL FxofA 83, 8%9 watd A4 TAE
Hol 2 A9 AAE FEE9 FARE tyrosinase
o &4 TAE UEdlrh wEhy 2 AT A
AL FE2=0] depd AdS dAlst= HE
AARA G Fg THsAol U2 SISkt
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120
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Relative melanin contents (%)

Passiflora

F229 uE

caerulea

Control a-MSH 100 200

300

Arbutin (+)

a-MSH (+)

Concentration of P caerulea extract (ng/ml.)

Fig. 4. Inhibition of melanin synthesis in B16F10 melanoma cell treated with Passiflora

caerulea extract. Three independent trials of experiment were performed, and the
results were stated in mean *+ SD deviation. (***p<0.001 vs. a ~MSH)

4. #

rhu

= =11 O

AtsE AAE FEES 10% HS2
o] TEAC assayE ©]-83 ABTS radical
52 E21513, Neutral red assayE ©]-&3F A
% WEE =4 DCF-DAS %% BI6FI0
melanoma A|EZ Y ROS A oA =%, dapd
A A BaAE SAste] PR ATEA 9
&8 7Hs8e B7ketat shelth

B A3 Ayp ABRTS radical &AL A|AZE
FEEZ FTEHE AYSIUE W v: 9&H
Z7} FAfo] Uehgko ™, positive controlZ ©]-§
3t trolox®t 0.1 mg/mL BEAME FARRE
radical &7 &4 ERI5t4TE Neutral red
assayE o83 Al HEEL2 100 xg/mL °|st
o] FEAA 96.3% olde] AEES UEtdeR
Al B16F10 melanoma A|Ze] gt Mlxz A4
Fe Aoz FIEitt. CFDAE %3t B16F10
melanoma A|E U] FAA4LZEROS) 4L A
AL FE2EL sHE2 AHYsi¥E 1 5k 9
EHog F7F Fdol UEer, ROSY A4
< oAl dAlsks AE ZRAsEATHp<0.05,
p<0.01, p<0.001). ESF B16F10 melanoma cell
ool wepd A oA Ay 542
-MSHE Agt o] Hlof AAZ FEE22
Lot UrdeE depd A ol felsiA
7451921 (p<0.001), 100 xg/mLe] FIofA
= 78.6%= UEHTE $HH, Y dRTFo=E AL

=
T
N

r oL

=
=
A

a
1=
<)

L% arbutin® 100 xg/mLe] sZojlA wWatd
RyAgo] 12.8%2 {oJ5tA ZHAaste(p<0.001), &
BEIROH= e melanin 34 A 202 B9
ZqF QFAA Q= melanin A AAAZA Q) &
5 FRlstart.

9 AP d9E o AAE FEE9 FAE
43 FAAA oA &y, debd A oA
B3t ZRIF ot M FEER 40| ¢l
= A S EEAAY &8 e de &
A5t k%, Kok aubAQl PR a9 A
A HE2A ARSI YeidE AlE T 9 A
A AFE BT ASAHJ] A7 FsgEojop
Zolrt.
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