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Antioxidative Activity and Component Analysis of Cayratia japonica Extract
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2 2k E =X 28u FEEY ks A 4 W elastase A3 AFE LolR T FEE2 free radical
(1,1-diphenyl-2-picrylhydrazyl, DPPH) AA82 (FSCs0)< 50 % ethanol F%%(114.3 ug/mL) < ethyl acetate &
(59.4) < F= AAAZ ZEFH 0| = aglycone 73 (58.8) 2.2 F715F9 . Luminol-2|EA] 3pshibd S o] 83t
Fe*'-EDTA/H,0; AlelA BAE BAALAZE (reactive oxygen species, ROS) ol tish @ Hw] F&52] 33152
aglycone 2 (OSCso, 3.30 ug/mL) < 50 % ethanol %% (1.21) < ethyl acetate 2 (0.34)=C. %, ethyl acetate %
oA 7HE & A JERISITE 28 u) FE=ol tidto] rose-bengal® SFHE AFE A8 F-E&-Hell diFk oA
9= =4 o] FEEY A 5 A (1 ~ 25 ug/mL) 0.7 FEIS oAsIt) E3] &S AAAR
ZER 0] = aglycone FE-2 25 pug/mL EEoNIA 750 17505 min® & ¢ 2 AZRS 35 Veiith @ Huj
FE5E T ethyl acetate 9] & AA WEE T AoJA aglycone &> TLCoA 2719 w2 E2% 32w, HPLC
A (360 nm) oA 2709 Folaz Fel=sict B2l 2714 AR luteolin, apigenin®]$10.H, 152 A8+ 47
4750 %, 5250 %= UERSTE ] FEE2] ethyl acetate 3] TLC ARuEIHL 3719 Wz F= 3,
HPLC AZrEIHL 47]9] Jo]|2E Bt TLCS HPLCY wle} Fo]a5 #l1st A ¥}, HPLCS] 471¢] 9]

= YA E peak 1 (F2734] 11.14 %) luteolin-7-O-B-D-glucopyranoside, peak 2 (15.38 %)+= apigenin-7-O-8
-D-glucuronopyranoside, peak 3 (23.55 %)+ luteolin, peak 4 (49.92 %)+ apigenin® 21 E 3Tl Aglycone w32
elastase A3 24 (ICs)©] 70.5 pug/mL=2 B4& VERRQILE 0149 A3EL o] F:550] '0, T2 & ROSE
AT AY 2o 2 18] 3 ROSO ti@ato] Alxuts REFro 2 AAA, 53] Hief Aol mEd I
oAl EAatslARA 288 4 QleS TH I, A 24T o9} Ee sl @S Foto] I dEEA &8
7Fs/dol A5& AlAbeit

Abstract: In this study, the antioxidative effects, inhibitory effects on elastase, and components of Cayratia japonica
extracts were investigated. The free radical (1,1-diphenyl-2-picrylhydrazyl, DPPH) scavenging activities (FSCsy) of
extract/fractions of Cayratia japonica were in the order: 50 % ethanol extract (114.3 ug/mL) < ethyl acetate fraction
(59.4 ug/mL) < deglycosylated flavonoid aglycone fraction (58.8 ug/mL). Reactive oxygen species (ROS) scavenging
activities (OSCso) of some Cayratia japonica extracts in Fe* -EDTA/ H>0, system were investigated using the lumi-
nol-dependent chemiluminescence assay. The order of ROS scavenging activities were deglycosylated flavonoid agly-
cone fraction (OSCs, 3.30 ug/mL) < 50 % ethanol extract (1.21 ug/mL)< ethyl acetate fraction (0.34 yg/mL). Ethyl
acetate fraction showed the most prominent scavenging activity. The protective effects of extract/fractions of
Cayratia japonica on the rose-bengal sensitized photohemolysis of human erythrocytes were investigated. The
Cayratia japonica extracts suppressed photohemolysis in a concentration dependent manner (1 ~ 25 ug/mlL), partic-
ularly deglycosylated flavonoid aglycone fraction exhibited the most prominent celluar protective effect (zsy, 175.05
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min at 25 ug/mL). Aglycone fractions obtained from the deglycosylation reaction of ethyl acetate fraction among
the Cayratia japonica extracts, showed 2 bands in TLC and 2 peaks in HPLC experiments (360 nm). Two compo-
nents were identified as luteolin (composition ratio, 47.50 %), apigenin (52.50). TLC chromatogram of ethyl acetate
fraction of Cayratia japonica extract revealed 3 bands and HPLC chromatogram showed 4 peaks, which were identi-
fied as luteolin-7-0O-B-D-glucopyranoside (composition ratio, 11.14 %), apigenin-7-O-A-D-glucuronopyranoside (15.38
%), luteolin (23.55 %) and apigenin (49.92 %) in the order of elution time. The inhibitory effect of aglycone fraction
on elastase (ICs, 70.5 ug/mL) was very high. These results indicate that extract/fractions of Cayratia japonica can
function as antioxidants in biological systems, particularly skin exposed to UV radiation by scavenging 1Oz and other
ROS, and protect cellular membranes against ROS. And component analysis of Cayratia japonica extract and anti-
oxidative effects could be applicable to new cosmetics.

Keywords: Cayratia japonica, flavonoid, antioxidative activity, elastase, cosmetics

1. M = [13-16]+= Fc3tE oWstal HAsA717] 918 5%
v A2k watrH17-21].

TR gk Aol AEEkT 9T Bk zpe] Ao 1w R Hw(Cayratia japonica) v AU X539 o
g o 24 FAAFAF(reactive oxygen species, ROS) G dEdeR 7R 4 S i de oo 2
0% fER PARA £4S A% wA Ak s O 71 Aol w9 felES, S50y
Zolah ukgAo] ul e = 10, W . OHZ H] 23] 0, H), AAHCER), F-5021), D (lfR) ol Wk A%
H,0,. ROO -, RO -, ROOH @ HOCl 52 ¥3kstt} o] o7 ARgE Aoz AsfAa AoH22]. "] di-
SO ToUyR] BAM, FE7he W w71 F ke chloromethane %% cytotoxic activity?] W2 &4
o yatate thakel BAS AN AT Y 22 Zof|A] 9 Hep G2 AMEo|A 2 glutathione-S-transfer (GST)
NAE 2 9t o]S BYAAE ZoA] 10, W - OHS 24 % B0l 2031[2324], monoamine oxidase
WE FAto] Qo] ZQE AsrS = Qo= oy (MAO) | whet A w37} = Aoz Hag 1 9l
2 9t} 0|58 ¥H SAElA vt A A FAFEEFS-©) o el ¥ Fo ETRNO|=ZE apige-
WA, whaA o] ksl DNA Absh Ashzz) ARol g} nin-7-0-B-D-glucuronopyranoside, apigenin, luteolin,
A, F|olEEAF S0 AT W B AAA wabA s luteolin-7-O-glucoside, (+)-dihydroquercetin (taxifolin),
o 5t F2= 44, Wad AA A So Folat= S (+)-dihydrokeampferol (aromaendrin) ¥ quercetin &
HH- 52 A 71eH1-7]. o] A 9Jom[25], 71 9 cayratintin, lupeol 2 8

AV SRAE] glolA A4, Buid Bl DNA 5 A sitosterol 5t BHEl 02 Bal HAEH2627]

Al 44 2R-e) Arah s ollek UVA (320 ~ 380 87101 s o) efvl FEEES oS FUHE U
nm) 243 AlEAPEO|Y fx; EA st = %H*}A A 50l A= A7t ol el ot v 13}
Fo] ¥atE= Ao 7)ed 1 gl Zepde wE 7 Hgo] zlo] Hojshs B 0,02 FEE AE
HZo] WEYAZS o]2i= YR 2 7}x mo /ﬂ‘ﬂo]7] EAdel tigt BakstA BE 2Rgolut AA oAl el o]
W 5ol Zapale] AT Halo] AL 7Hy-g) 7A 74E YT (HO0. 0277, - OH &)l A== 7l
ZoA] aAlo] H1 Qlth Al )2 A golHZeA 10, (Fe"-EDTA/H,0; A 9IX 2] 21§ ROSel that F34b
< H]3E3$E ROS7}F matrix metalloproteinases (MMPs) 2 Shoel] weh fl= obA Fo] A ok whebA = <
WS H3A7H, UVAR 5% MMP-1 (collagenase) TollME S AERA AR 7T eHln FEE
o & 10,00 WA S Utk BIE ATHs-12]. (52 w2 & AXSL oI5 FEZ(EL 29 0,
ol P 3l Wo sty A HORRE HEAZ A o2 fEE AEEgel thet RE 84, Fe' -EDTA/HLO;

A ] 9lol A 10,S B8 ROSO] ZQ 38t ATHS AJA} Al e F daksks, ol FEE(EFS ©3)9 4%
&= Zolt} 10,8 vl EE ROS7L Fistel] #315]7] A, a8a 9% F5 QA T JE oh=
Bo] gabgAe] o3 AH = T ROSS A elastase &9 A avs Lot s3iek w3k 4
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2.1. 7171 & Alek

UV-visible spectrophotometers= Varian (Australia)
AFe] Cary 50, &8 3-&Hol A&t Spectronic 20D
i Milton Roy Co. (USA) #5%, $18h#337]= Berthold
(Germany)AF] 6-channel LB9505 LT
Istek (Korea) AF Al&S AME-3HSIT

(4+)-a-Tocopherol (1,000 IU vitamin E/g), L-as-
corbic acid, EDTA, luminol, heparin, S7AZ A%
rose-bengal, free radical A7AZAo] AFg3 1,1-di-
phenyl-2-picrylhydrazyl (DPPH) radical< Sigma
Chemical Co. (USA)elA +§ate] AR&-akdct 71et
FeCl; - 6H,Ox= Junsei Chemical Co. (Japan) #|&&
HyOo= Dae Jung Chemical & Metals (Korea) Al A #<
ARE-3FS Tt

SHF g A zo] AHEF NaHPO, - 121,0, NaH,PO,
. 2HzO, NaCl, 72]37 ethanol (EtOH), methanol (MeOH),
ethyl acetate (EtOAc) & Z1& &= A& 55 Aok
= AH&-3kiTh

7142 A% N-succinyl-(Ala)s-p-nitroanilide, &4
2 AFE-¥ elastase (0.35 mg protein/mL, 7.8 units/mg
protein) & Sigma Chemical Co. (USA)9IA T+
AFE-3FATE. 71E}F trizma base, HCL, ethanol, methanol,
ethyl acetate 5 4% Sl A1 55 Al2FS ARESH
St} ZgkH o) =29 B0 AFE-3) thin layer chroma-
tography (TLC)+ aluminum sheet silica gel 60 Fosy
(0.2 mm) = Merck (USA)AlIA i3t 3leh, Zehi e
ol Hlw=d= ARSI apigenin, luteoline Sigma
(USA)AtellA +Qlskaitt. Aol AHEEE o] Als
= 2007 6973 AMEelA A, A 5 ARS8t

ek

£, pH metere=

20, 2B BepRrolS 25 55
Az egn] < 200 g& F
galo] A7 B AN F ofasgink

[N}
il
3

=7} hexanes ©]&3sto] HISA s AlASE
ethyl acetate w35 7%} - 553t I &

ethyl acetate #2& © ZH-E] aglycone #|Z: ethyl ace
tate A 2L IH9r ‘?zl%"‘: b 7 HhgE
ol g3l G AAANZ F DL aglycone FFHE A
o /\]-*‘16]-0313]- A& WL ethyl acetate 7H-E 93
2Fof] H,SOq U acetone 42 YW1, 4 h 59 T8 714
shiA BHF - WA SRAIR 89S 5 % KOH-
MeOH &fo® 53t A4gtt 53t A4 § thA] eth-
yl acetate = TH3tL °ol& T - FFsto] A3
ALE3 T o8 A A& ethyl acetate 2 ¥} aglycone
= o]&3ate] A3t a3 54 9 ol & S sPdFolA
9] §& THeAE Polrsttt
23 20} FE=9| itst 2t £H
2.3.1. DPPHE-2 0| ¢} Free Radical ﬁkjﬁ 2

Free radical> =3}, £3] 9§ 3l9] Q¢ 47 7F
FH 1 o}t 2w FEE 3 free radical A2AE
d 5745 DPPHE 01%—8}%3}. AR methanol el
32171 0.2 mM DPPH £ 1 mLe] ethanol 1 mLE
A7Vt o8] 2o FEE 1 mL& H7bete] 412 o
& A2 10 min F<9F X & spectrophotometer &
517 nmellA] F3EE S35t 2 €49 7]+ Al
55 YA &2 A5 diET (control) & BHAL A RE
H Zﬂ% AT (experlment )07 3o s Ao o]l
& AdllEs VeERGIth 24 €49 DPPH
o F%7F 50 % AT A AR FE(free
radical scavenging activity, FSCso, ug/mlL) 24 %7]8}k
At

in

(AExperiment B ABlank)

Inhibition (%) = {1 - [ 1} x 100

AControl

2.3.2. Luminol Z&Hes 0| st Fe3+—EDTA/HzOz Alofl
(

UM AL A7 BM(EEHELS)
Holu 7 22 HoluH2 iAol 7}% Z hy-
droxyl radical ( -+ OH)& AAAFAI71&= Sull= 2F-8-3ht)

B AFA AFE-sE e’ -EDTA/H,0p A= ZHE ROS
(07, + OH 18|13 H,00) & A AIZIT) whebA] o] 7
£ o]g3bd ROS| 3t & gakslsS =4 3 5 9l
t} o] & Akl 5ol XA XS HolFs 7
golEaeE ¥385 5= Qlt}t Fe' -EDTA/H,0.7 o1 A
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J¥ ROS<] 7&%% uminol¥} ROS 7+2] ¥h-3-& 23t
slehilgs =% 24 & QT

shehd %Xo% FHo| THF 178 mLE Wil thek

st R0 FEES YT 9710 25 mM EDTA 40

uL 2 5 mM FeCl; - 6H,0 10 L& 7}5P 35 mM lu-
minol 80 uLE P 5] Al F3T} o]ojA ghshd

4719 cell holder®l| FEE ¥i 5 min %0} e X171
% 150 mM Hy0; 40 pL& ¥l 3}8hH4-& 25 min 5<F
ZA3sF T thZ T (control) & Al &8 thile] S/
£ 93, FAE(blank)& A8 270 A3t
H;0:9} FeCls - 6H05 H7FakA] &> Z 0% &Fqlth
31837 6-channel LB9505 LT 7t A g2 A3 A
of BAste] Adzte] xpo|7F AL Gl shitt. shet
”L’)’Ei SAe AdeS v A% %LO] YRS
A 2AGe) A7) kel AlZI7E 50 %
HaEE=d "3 A5 9] X (reactive oxygen species
scavenging activity, OSCsp, ug/mL)ZA %7383tk

mﬂ

(Control®] cpm - Sample?] cpm)

N
Inhibition (%) (Control®] cpm - Blank®] cpm) < 100
2.4. Photohemolysisgi & 0|28t MZEs 1 &H
Al AYETE td oz dakhel ost AlEE) Yl
she e PRl A% AEEY RAT APH
dol gt o] AP & ol gsto] =S ez &
AAkzo] O3 xRS 5a3E S 5 ok

I
sl

of P

241, MET SEtH &
A= 707s ARl URFE Al A SA
heparin®] 718 A3 ¥ & 3000 rpmlE 5
min & A48t Ad el S st e
3t A8+ 0.9 % saline phosphate buffer® A2 3o
AR alsly B M) M =0 A A st} 33| Wi
sto] A3, Bejdt AP 4 T W are] HashaA

I

=

AT, BE S AD F 12 h olhel Bk,
U8R UYL ol A Yo el LRl o
Fol AHgE ABT A=ARE 700 nmelA 007} 060]
51004 ow AYT 4 15 107 cells/mLo] 31,

242 28N FE=2 4EE M 2
AT A 35 mLE ol AJE¥H(No. 9820)

o Y& 3 A54dE Hslolth FEES TREE
242} 50 ulL A A 7¥skdch 4ol Al 30 min &<F pre-in-

tjetalEehe] =), Al 347 Al 2 &, 2008

5] « BF2=u)
i=4

=T

cubation A7 % 35714 rose-bengal (12 uM) 0.5 mL
= 7}ela vleFE S (Whatman laboratory sealing film,
UK)S.& Q195 "> % 15 min &3 FxAF skqlch

Fedol st FxAR= -2 AA Hst 50 cm x
20 cm x 25 cm 2719] AdAF kel 20 W 35S A
3ol 3¢5 o2 HE 5 cm Aol AT dAErdo]
20 gtolAA AHHE FFs Fgo| E]Ei vl gk
¥ 15 min &t FEAF SSATE AP 2§ %“ﬂi%
(post-incubation) A|7tel w2 A9 J}H’@Eg
min 7F2 22 700 nmellA 3% (transmittance, %)E
- ekl o] spgelx AP dAE o] TPl
T7Hs A8 9 vlegitt 2E A 20
T F=2AA Pgaiitt. o] FEFE] 8o
Z|+= & I+= post-incubation A7} £8P EE S
TP ERRE HET] 50 %7t £EHE A oS
T-efe] skt

t)Z7(control) 2 75°] 31 min®ZE AEY + 1
min O|HE BE 752 Aol AdA o] FsstA
EFTh Rose-bengalS 718kl FFAME ¢F P& 42
9} rose-bengals H7FshA] il FERARLE A& B9
B S 120 minZkA = §-80] A2 dojubH] oF

o mE A8e 43 dse] Parselt

°

il
5

2.5. TLC & HPLCE o| 28t @& F&=2| Z2tE 0|
E 24
W FEE Z ethyl acetate 2 7} aglycone ¥
< 100 % ethanolell <91 ¥, syringe filter (Millipore
045 pm)E ol&ste] of¥tsta o] oS TLC ¥
HPLC #41& 913t A5 =2 o] &35t
TLC #24oA A/NLm= ethyl acetate H2 2] 3¢
chloroform : acetone * formic acid = 75 @ 165 : 85 (v/v)
7} ethyl acetate : formic acid : acetic acid : water =
100 : 11 = 11 = 10 (v/v)=& AM881o] 2418131 1, aglycone
H32 n-hexane : ethyl acetate : acetic acid = 21 :
14 05 (v/v) & AH&3ITE A2 &1 ofn] Barg #
FeA AR, FoR ol BEE49] Rk A9,
ZepH ol WA o] &3 FEld wo] A FoR
shela}3ic,
HPLC #2418 2 % acetic acid =843} 0.5 % acetic
acidE 3t 50 % acetonitrile 895 71&7] 42"

o7 B3, ol HPLC 8| xZd- Table 10
EFigiTh =3k Al %29 aglycone #2100 % ethanol®l]

o] 31, syringe filter (Millopore 0.45 ym) = 33}t &
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Table 1. HPLC Conditions for Separation of ethyl acetate and
Deglycosylated Fraction from Cayratia japonica (CJ) Extract

Column Luna 5 ¢ C18 (L: 250 nm, LD: 4.6 mm)

Detector UVD 170 s DIONEX
Flow rate 1.0 mL/min
2 % acetic acid © 0.5 % acetic acid
in H20 in 50 % acetonitrile solution
Mobile (70 : 30 ~ 10 : 90, Gradient)
phase for ethyl acetate fraction

(50 : 50 ~ 0 : 100, Gradient)
for aglycone fraction (deglycosylated)

HPLC #2 ol A}g-3l3itt.

2.6. Elastase XMsligd =8

53}, 53] FEAA = S o 28
matrix metalloproteinases (MMPs: collagenase, elas-
tase &)°ll ost Mg WEYAS] 7t FHQloR
s 2 vk kA MMPse] A8 5742 1)
23t A Bl ofds] sttt

Tris-Cl (pH 8.0) 0.12 Me]| elastase 712 <l N-succin-
yl-(Ala)s-p-nitroanilide 1.0 mM©] €31%¥ buffer 1,300
pLoll SEAFEEN 75 ulLo} buffer 92.5 uLS 7}k
25 CollA 10 min &<t pre-incubation 3t ¥ ©7]]
elastase §-4-& 100 ul. F7HEHFEX 0.0025 U/mL) 3t
o] 25 C 42414 10 min &<+ T2kt $ 410 nm
oA FFEE SA3It tlx7 (control) < Al 54l
ARz AHgd §iE 100 L 3 7FeF3lth Blank
= N-succinyl-(Ala)s-p-nitroanilide”} £-3% &8
th41 0.12 M Tris-Cl buffer 1,300 uLE 7}kl o, &
e ATy Y8t

21, Sz
BE AYE 38 WAL FARHL 5 % 9%
|

oA Student’s t-testE 33T

3. 2=t o n¥
31. 28 FE=2 752

3.1.1. 2@3uli(Cayratia japonica) FE=
Azt e vl 200 g= ZA 2} 50 % ethanol 2 Lo

S %)v] )v]{;"_ T,‘Z_L)& 121

A FoF JAAZ & oA - Aedste] FeEE A9
t}, o] W F5E2 19.89 %]t ethyl acetate &2
50 % ethanolZ F%3%F 212 1%} hexaneO. & H|FA &
=
[e)
=

O

AL A AT F ethyl acetate B3-S FE38k] 749 -

3R F5FEC] oF 3.19 %°]% 2.1, ethyl acetate

& A 7RI AA TS A A aglycone] F5E
56 %At} ethyl acetate #8-& ZolH-o|=5 W
SH3-51 1 121, aglycone & o= ethyl acetate ¥
SR o) oA BE AAT EetR o] BTt EA
stk 2 AFrellA= gEel S8 HAO® 50 %
ethanol #% %, ethyl acetate #3, aglycone 83 A

ol AFg-3I3I.

. o (o

4

1o O

32. 28 FE=2| ettt gY

3.2.1. DPPHEE 0| &¢! free radical A&

Ak lo] EAdaka e AF gzl o&) i
Alg A - aks) 9h-g-2 AbsAkst & st Ak
5ot} (+)-a-Tocopherol 52| &AFshAl= AfwH-g-ol
A A st e 4 TR ZHgsto] Ants
S FAANZIL, oW FAFINE ZEEhs FAksA Y
532 g3t free radicald! DPPH}O| RS 535k
oo} & 4 Qlth

Q= (Cayratia japonica) == 1811 B WE2<]
L-ascorbic acid, (+)-a-tocopherol®] free radical A&
3 (FSCs0) 574 A¥}+= Table 2 ¥ Figure 17} 2t} 9
Hol FE82 50 % ethanol FEEQ A FSCs7t
114.3 ug/mL, ethyl acetate ¥3-2 594 pg/ml., agly-
cone 32 588 ug/mLa YEFAL. ethyl acetate ¥3
3} aglycone &2 free radical 2AHEA o] FASE Ao
2 Uepst o), o vl B4 vis) vlw A & a9E
et A & X3t vl 24 = ARE-sE 842 L-as-
corbic acid®] free radical A~AEdS 379 ug/mL,
(+)-a-tocopherol 8.98 ug/mLo] 31t}

3.2.2. Luminol &Ze 0|28t Fe* -EDTA/H.0, Aol
UM EMA A AT EN(EEEHS)
Luminol& Fe*'-EDTA/H:0, AlolA A8A¥ ROS®
olal] AtstEo] 5 ] o] Eito] ¥ - whg
(420 ~ 450 nm)& 3H= A oZ A A Ut} Fo] AA
¥ 53 (deglycosylated fraction) 2] /At A2AEA
(FF4F3}5, 0SCs) 2 Table 3914 9} 7o) 3.30 ug/mL
o]9ltt. Table 3614 & 50 % ethanol FE5S 121

J. Soc. Cosmet. Scientists Korea, Vol. 34, No. 2, 2008
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Table 2. Free Radical Scavenging Activities of Extracts from
Cayratia japonica (CJ) and References

Scavenging
Compounds activity
(FSCso, ug/mL)

114.3 (= 147)

Cayratia japonica extract
(50 % EtOH)

Cayratia japonica extract
(EtOAc fraction)

Deglycosylated fraction of Cayratia
Japonica extract
(EtOAc fraction)

L-Ascorbic acid

594 (£ 1.77)

58.8 (+ 1.03)

3.79 (£ 0.83)

(+)-a-Tocopherol 8.98 (£ 2.93)

100

80 .

60

40 r

0 1 1 1
0 50 100 150 200
Concentration (ug/mlL)

Figure 1. Free radical scavenging activity of deglycosylated

Radical scavenging activity (%)

fraction from Cayratia japonica extract (EtOAc fraction).

ug/mL, ethyl acetate %32 0.34 pyg/mL=Z YERT )
2 F343sS ethyl acetate #29] 50 % ethanol
FEEOIY G AAAZ FE R G A

o] it} & HoJFRIT} ethyl acetate ¥38 FE=&
B wEHF A3 L-ascorbic acid (1.50 ug/mL) X
1 ole] e Btk

ﬂrloo

330,22 R Al MgFo| majof st MEER

S 24
oM FEEY EAdakaed o AlxEEAbell glojA
B3 a¥E 543 437} Figure 3 ¥ Table 4°] 1o}
‘3\;1‘:}

‘ﬂiii%}”o] %—)F% A ‘/}E]r%‘?}. i% H
ethyl acetate +ZoA & AAA I EIE
25 pug/mLe FXoA s X (r5°] 242 4237,

tjetalEehe] =), Al 347 Al 2 &, 2008

oy

ROS scavenging activity (%)

80
60 |
40
0 . .
2.5 30

Concentration {ug/mL)
Figure 2. Reactive oxygen species scavenging activity of de-
glycosylated fraction from Cayratia japonica extract (EtOAc
fraction).

Table 3. Reactive Oxygen Species Scavenging Activities of
Extracts from Cayratia japonica and References

Scavenging activity

Compounds
(OSCso, pg/mL)
Cayratia japonica extract 1.21 (+ 048 )
(50 % EtOH)
Cayratia japonica extract 0.34 (£ 0.75)
(EtOAc fraction)
Deglycosylated fraction of 3.30 (£ 1.36)

Cayratia japonica
extract (EtOAc fraction)

L-Ascorbic acid

150 (+ 0.85)

76.00, 175,05 min) &2 A3 st & A AEkGITh 919 A
oA B0 25 ug/mLe] FEelA 7P F AERT
E3(175.05 min) & HFh 8 50 % ethanol

ZE 3 ethyl acetate £ 2] A= MERS a7} 5
Lol wet WA ks AEdS JERITh o] ot
T F2E w57t 2 ue Axde) oist ke
il

SA =AM 9 Zﬁ‘%)—% UeRd 5= Sl Edo] S
6‘
=

o}

T3k %EPE}L lE Hi A7 Eo190= 2§ ethyl
acetate %9 MERSE FI= 25 ,ug/mLoﬂf\ﬂ 42,67
min ©]az, Fo] AAE H3 (aglycone) S FY FLolA
175.05 min®. 2 A37} el ol S8R o=
aglycone©| AlZEFO 2] HE7}F goghs tpER M o]
LSS H]_Ltﬂ—oﬂ}v] 0101],}.,__ :@‘J—Aﬁ}\]—/\oﬂ ]6]— O]x]x]-,] )\]—ﬂ.
o} Mz 335 aglycone©] H.Th Bl E&2] 0% oA
S RojFa gk

webd AER T F 3= 25 ug/mLellA 50 % ethanol
F%% (75, 3847 min) ( ethyl acetate 2] (42.67) <
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Table 4, Effects of Extracts from Cayratia japonica and
References on the Rose-bengal Sensitized Photohemolysis of
Human Erythrocytes

75 (half time of hemolysis®)

Concentration, ug/mL 1 10 25
Cayratia japonica extract 4315 4063 38.47
(50 % EtOH) (£835) (+318) (+ 349)
Cayratia japonica extract 4380 4758 42.67
(EtOAc fraction) (£1.20) (+1.11) (+ 540)
Deglycosylated fraction from 1237 76.00 175.05

Cayratia japonica

+ + +
extract (EtOAc fraction) (&£ 556) (+ 826) (+ 1315)

38.00
(£ 1.80)

74.33

+ — - -
(+)-a-Tocopherol (+ 635)

YControl, 75 = 31 + 1.0 min

% Hemolysis

Post-incubation time (min)

Figure 3. Effects of deglycosylated fraction from Cayratia ja-
ponica extract (EtOAc fraction) on the rose-bengal sensitized
15
min, pre-incubation time: 30 min, [rose-bengal] = 1.5 uM,

photohemolysis of human erythrocytes. Irradiation time :

concentrations of deglycosylated fraction from Cayratia japon-
ica extract (EtOAc fraction): 4-4: contro, @-@: 1
ug/mL, X-%: 10 yg/mL, l-M: 25 ug/mL.

Fol AAE F2(175.05) =22 F7Fsth 10 ~ 50
pg/mL FEoNA vl FFE9] ethyl acetate 2

A 7S AAAND BEES BluedE AR 284

gakstAlol vlEM E A& (+)-a-tocopherol H.tFHE
MERS a7t S5 & 5 UTh

g, A B 123
(A) (B)
Ry Ry
cJ 1+2 | @GP | 0.98
Cll | a&» @& 0.7
cJ 3a-1i & 0n.61
cJ2 @ @ | 051 cJ 3-2| &= | 0.59
cl3 &
1 2 3 1

Figure 4. TLC chromatogram of ethyl acetate fraction from
Cayratia japonica (CJ) and references. (A) Eluent system:
formic acid = 75 : 165 : 85 (v/v).
1: apigenin, 2: ethyl acetate fraction, 3: luteolin. (B) Eluent

chloroform : acetone :

system: ethyl acetate : acetic acid : formic acid : water

100 : 11 : 11 : 10 (v/v). 1: ethyl acetate fraction.
34, 2N F=EE2| TLC ¥ HPLC M& &M

34.1. 2™ FE29| TLC A& 24

oHn) 59 TLC AZv}E 8L Figure 4 2
Figure 59 YERNAT} Figure 49 A+ A8 =4
chloroform : acetone : formic acid = 75 : 165 : 85
(v/V) 22 50 % NEER FE3 e FEEENH
AL ethyl acetate +& 2] TLC AZvEIHOZ 37
o] w(CJ1, CJ2, CI3) = &= ek 1 5 Re 0711 CJ1
= AR g i So R S1E A3t st vF
& Zo® vebsth

TS UV-Visible S+ 29EH, IR AFER, NMR
59 A dolE e RS o] &8t Elst
A} CJ1E apigenin, CJ2¥E luteolin®.& Q15 gl o,
o] &5 Han 5(2007) ol &34 Bargnt e 25].
Cl3i ER ol & Al 2, o]= Figure 4(B) oA &
W&l 27 ethyl acetate : acetic acid : formic acid :
water = 100 : 11 : 11 : 10 (v/v) 2.2 ®&Je o CI3-1,
CJ3-2% Yehgton, Zejr wol= whaly) 12536}
A5 2 HE CJ3-1< luteolin ¥ (flavonoid glycosides),
CJ3-2u)+= apigenin WA (flavonoid glycosides) 4=
gFolakgith ek CJ13 CJ2% Figure 4(B)ollA CI1+2
2 EAISE A S YEbsT

Figure 5> Q¥ 5% ¥ ethyl acetate 35 T
ThrE A A AL o] AlAE 22 (aglycone £3))

J. Soc. Cosmet. Scientists Korea, Vol. 34, No. 2, 2008



124 S
R{
cal1 | @@ 0.59
CA 2 > @| o0.38
1 2 3

Figure 5. TLC chromatogram of deglycosylated fraction
(aglycone fraction) from Cayratia japonica extract (EtOAc
fraction) and references. 1: apigenin, 2: deglycosylated frac-
tion (EtOAc fraction), 3: luteolin. Eluent system: n-hexane

. ethyl acetate : acetic acid = 21 : 14 : 5 (v/v).

o] TLC ZLZEwlE13olt} o] aglycone w3 2719

o (CAL CA2)Z Fe=9lal, EFEHS olgste] g

Q13 A7} CA1L apigenin, CA2+: luteolin 9 &

et webA ethyl acetate 32 & 7HrEa| A A A
< go] AAE 2 (aglycone #8)ofl= EebR. 0]

[e3]
=g Als SAEHA etk

=
AO-ITL_

3.4.2. 2E0| F&=2| HPLC =4

QA FF% Z ethyl acetate 2] HPLC ZL=v}
EI#E Figure 63 2l AZvfE 132 47]9] 79|
3E YAt} Figure 58} 3 5 E4S Alg3}o]
peak 3 W peak 4= Z}7} luteolin 2 apigenin 9= &9l

shc:

Figure 4(B)ell &= TLC A ZntE 2o A Halw
wE 2427 ol A & - st s A - AFRA
A AL mE FeHE I AARS A7l T oy g

07 TE1 o5& HPLC #4240 AF8-80 24 Figure
6ol A= Fo]mEo] ojHl ZEH o] =017 Polr
A} Rdck E=8t el E TLC W A2} HPLC Jjo]=
, UV-Visible SFAHEY, IR AHEY 59| 7334
ol E] Z - Figure 6914 peak 1 (ZAIH], 11.14 %)=
luteolin-7-O-B-D-glucopyranoside, peak 2 (15.38 %)+
apigenin-7-0- 8 -D-glucuronopyranoside = &1 %] St}
U x| peak 3 42 ZFEES E3 ZHzF luteolin
(2355 %)} apigenin (49.92 %)3S 2HI&H3ATH,
S =) ethyl acetate +& 2] & A|ATS-

FEE o +

tjetalEehe] =), Al 347 Al 2 &, 2008

whg
500D WYL 340 nr|
4
400
] 3
300
200
100+ 2
] 1
] LU |
1 I
50 ; : ; : ; o
2.0 10.0 20.0 3d.0 40.0 50.0 60.0

Figure 6. HPLC chromatogram of ethyl acetate fraction from
Cayratia japonica (CJ), at A = 340 nm. 1 luteolin-7-O-5-
2
side, 3: luteolin, 4: apigenin.

D-glucopyranoside, apigenin-7-0-/-D-glucuronopyrano-

300-ma0 2 WVL360
200-] 1
100+
N ISP N S
50 . . . : . i
20 10.0 20.0 30.0 40.0 50.0 g0.0

Figure 7. HPLC chromatogram of deglycosylated fraction
(aglycone fraction) from Cayratia japonica (CJ) extract
(EtOAc fraction). 1: luteolin, 2: apigenin.

Ao aglycone +&o st HPLC AZvlE 13
Figure 7% 2t} ZF=4S o]&3sto] g1 Figure 5
°] TLC AZvHETI3 Y} Table 62 59+ =4, 12
1! Figure 7914 <13t ul9} o] Figure 79] peak 1
luteolin, peak 2+ apigenin 92 &<l 1, 271+ &t
Hy-o]=9] 2/H]E= luteolin (peak 1) 47.50 %, apige-
nin (peak 2) 52.50 %% YEFLTH Table 5).

3.5. Elastase X{aff

2ol W EAgAEA Foll gEl frEEE 9 X195
o #&£45}= matrix-metalloproteinases (MMPs)+= 3|4
=3}, 53] #5487 Wi st #A7) 9tk MMPsE ©]

F= Fo45 0 F collagenase, gelatinase ¥ elastase &

By
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Table 5. HPLC Quantitative Analysis Data of Deglycosylated
Fraction from Cayratia japonica (CJ) Extract (Aglycones of
Ethyl Acetate Fraction)

P

e

fo

3 4

M
M
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Table 7. Inhibitory Activity of Deglycosylated Fraction,
Ethyl Acetate Fraction of Cayratia japonica (CJ) Extract and
Reference Compounds on Elastase

Ret. Area Rel.

. Peak Height " Amount
No. time mAU” area
(min) "@me  (MAUY hh (g MM
1 2246 Luteolin 197567 69518 4750  0.390
2 30.37 Apigenin 277955 108.340 5250  0.431
Total 475522 177859 100.00  0.822

Table 6. Equations of Calibration Curves Obtained for Flavonoid

Standards (A = 360 nm)
Standard Calibration curves R?
Luteolin y = 195.352x - 7.248 99.967
Apigenin y = 239.772x + 4.898 99.995

o] lom, o gt s U FEAA A QoA elas-
tase? A ZraE vl Q8

%= ethyl acetate FEO0ZHE] A&

aglycone elastase A3 & (ICs0)©] 70.5 pg/mL
2 84S YeEPA T (Table 7). vluEd = ALg3
F 704 A oleanolic acid= A3l #/d] 13.70 pug/mLolS]

4, 4 =
D L8 FE2EY F589 A% 50 % cebs FF

E-2 19.89 %, ethyl acetate 2] - 3.19 %°|3drh

2) @#H"] F=FE9] free radical 275 H (FSCs) <
50 % olere FEFE 114.3 pg/mL, ethyl acetate &3
594, ethyl acetate & oA & AAAIZl aglycone<
58.8% LFERRITE

3) & FEE2 Pgakr 24 (0SCs) > 2
Hul oekE FFE, 1.21 ug/mL, ethyl acetate
0.34, ethyl acetate 52| & A3t aglycone F+Z=
33002 @ &) ethyl acetate F3o] 7} & &4
ERiT

1) 007 fEg AT 4 el

2y

3)
o
.
B!

o] FE2ES ug/mLe] S5 WA ~ 254
A Fr-oEHor 10,07 frd 888 oA

o]
E3] ¥l ethyl acetate T A T #AAAIZ agly-
cone 25 pg/mL &4 175.05 min o2 wj-$- & Al
ERZ A= et

Inhibition
(ICso, pg/mL)

Compounds

Deglycosylated fraction from

Cayratia japonica extract 705 + 2.08
(EtOAc fraction)
Oleanolic acid 13.70 = 1.03

5 L@l =55 T ethyl acetate 3 TLCx= 371
o] w(CJ1 ~ CJ3) & BHUL, 1 FollA Re 0714
CI1¢] &%7F 7 313k Z1 o7 LErsit)

6) #HW FEFE % ethyl acetate T tiste] I
AA A 5 AoJH aglycone &2 TLCE 2709 ]
(CAl ~ CA2)E YRS, o] wl CAL, CA2% 7H7t
apigenin, luteolin® & &<1&}ich

6) Aglycone F&lo] tgt HPLC A ZrlE 1L 27
9] mlo]aE YeRla, 1 €38 4% luteolin, apigenin
o]l o ZAJH]i= luteolin 47.50 %, apigenin 52.50 %%
LR
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npE 78 A% 314 340 nmeoll A 4719 T]o] 2= e}
W, peak 1 (AW 1114 %) luteolin-7-O-p
-D-glucopyranoside, peak 2 (15.38 %)+ apigenin-7-O-
B-D-glucuronopyranoside ©. = peak 3 (2355 %)+ lu-
teolin 2! peak 4 (49.92 %)+ apigenin®. 2 1%t}
[251.

8) Ll &5 F aglycone #3-2 elastase A3l
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