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% J5F3Ath. B16F10 melanoma M|225 o] -g3F u|d] &4 A3 A1} n-hexane (Hex) £ &Eo] A=A gl
oA Wehd A4 90 AE 1 tyrosinase 40 SIS AT 9SS st} Ed Hex £9Bo|
tyrosinase W TRP-2 EP&,‘%:_]_J WS IAAFTE B, ethyl acetate (EtOAc) EQE— DPPH ¥ ABTS"

g A Aol 450, HoOeR F= 8 Al EA4 tigh Al2E S a5 YR Ith Hex 9 EtOAc

B A A0S R Sl 49 AEUE TS o] 8 A9 RS LA et
linoleate (1), ethyl linolenate (2), 1-linoleoyl glycerol (8), 1-linolenoyl glycerol (4), epi—catechin (5),
afzelin (6), quercitrin (7), hyperin (8). £2] = 3}stEo gt 3Aitst &4 =4 23}, 31stE 5 -89 o)zt
27 A o] 923t BHolElgith, 3 HPLC BA4S B8] A8 quercitrin (7)2] 3eke 243 Aa

522041 813 mg/g, BiOAc 22124 169.8 mg/go] T o] Qi O SHelg et o] AT AnE
HgoR F43 9O nlu 9 ikt ETE Ze A9 SAE 2429 Awel HsE Aol AR

Abstract: In this study, the whitening and antioxidant effects of the extracts from Hydrangea petiolaris (H. petiolaris)
leaves was confirmed, and the chemical structure was identified by separating the active ingredients. In the whitening
tests using a-MSH stimulated B16F10 melanoma cells, the n-hexane (Hex) fraction inhibited the cellular melanogenesis
and intracellular tyrosinase activities without causing cell toxicity. In addition, the Hex fraction reduced expression of
tyrosinase and TRP-2 protein. Upon the anti-oxidative studies by DPPH and ABTS" radicals, potent radical scavenging
activities were observed in the ethyl acetate (EtOAc) fraction. Also, for the cellular protective effects on HaCat keratinocytes
damaged by H,O,, the EtOAc fraction indicated protective effects against oxidative stress. Eight phytochemicals were isolated
from the extract of H. petiolaris leaves; ethyl linoleate (1), ethyl linolenate (2), 1-linoleoyl glycerol (3), 1-linolenoyl glycerol
(4), epi-catechin (5), afzelin (6), quercitrin (7), hyperin (8). Among the isolates, the compounds 5 — 8 showed DPPH
and ABTS' radical scavenging activities. The contents of quercitirin, a major isolated in this extract, determined by HPLC
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analysis were confirmed to be about 31.3 mg/g for the 70% ethanol extract and 169.8 mg/g for the EtOAc fraction.
Based on these results, it was suggested that the extract from H. petiolaris leaves could be potentially applicable as whitening

and anti-oxidative ingredients in cosmetic formulations.

Keywords: Hydrangea petiolaris, whitening, anti-oxidation, cell protective effect, isolation
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| HAL- tulof EAeh= Webd(melanin), F13]2] F
%o g4 dllmZ 2 R(hemoglobin), 1stz2]o] EAY 5=
B-7}=El(B-carotene) 52| Aaof Cfsf| FafS Hh=t
71 FollA e depd MA0f gt Bz nlRAS 2es)
= ARA Fpolehl]. Hepd zpelAot o {aliQl
AEERE HRE Hosks 5a3% dghE STk 1Y)
AAE]o] mFol ZXE 7 rvlel =4, oF v
o st E=3 depd AAEAL: E40R Qg A
3zo] Apd 9 B ROk 5o] RS Zefigh 4= Qlri2]. Hapd
SHo]] ToJal= FAE tyrosinase, tyrosinase realted protein-1
(TRP-1), dopachrome tautomerase (DCT, TRP-2) -5°] Itk
Tyrosinase= AP o] SE2AAIR] 27] vhgol 2}
{3l= A4, E|ZANtyrosine)2 3,4-dihydroxyphenylalanin
(DOPA)E 7 DOPA-quinone &2 AFSIAIZITE o]ZA| ¥
/3%l DOPA-quinone-2- ZJF] HESof| 2J5}¢] dopachrome =
el o}52 TRP-20f| 2Jsf] Fufiklo] 5,6-dihydroxyindole-
2-carboxylic acid (DHICA)Z Zgkelch. DHICA= TRP-19]|
95 ZujjE]o] indole-5,6-quinone-2-carboxylic acid= AFS}E]
o] FFHor Wapdo=z FAJHEH3]. WA tyrosinase,
TRP-1 9 TRP2E Asfsk= E2-2 Hebd 39S Asfist
of mE wjwl 715 & 4= qlok oAl "epd A4
A &4 == hydroquinone, resorcinol 59| Hlx =AU
L-ascorbic acid®} 1 -3-=4]] 2 arbutin, lactic acid, glucosamine,
tunicamycin 0] 7HLE| Lo, 1R Z=/dolut Aol
EAZE Qo] ARgRFo]l AAS] AljE=E|AL QUrH4]. o]& <l
B} obdskal mi7t Hold HAR vpAIE 2] 9
gt A7 2hds] ZIgEar Qlck

AEETiAL]] AR A AARS] 90 ~ 95%+= HER
EajololA] ATPE TrEoiUl= IPgolA] ke, o] & 1
~ %= D4R RS AARRe] A=
oA gt vegjopt vlolgAE mlashe HAHES
of 2rolal, R olfog AIH ik AU AR

AEof] ofsl] AlAE SHAIRE o), AEEHA, A, A}
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Q)4 Foll ofalf Edakad] ATt AlA 11e] &4 o
o] 7HAIA = o] E/dikart A Hok 2k A
e A AR WA BREsto] Thald W
3, AEIISE DNA &4 55 Yo7 3], ¢f, H59
oS SZIAZIA Hele]. ER Zdikiss Tl Fa
491 matrix metalloproteinases (MMPs)2] B2 - =A]A
gz}, 5 Ao Hofste] TR k=51E FXNKIck
A Ak A (reactive oxygen species, ROS)o2jal=
E=]™ superoxide radical (-0y), hydroxyl radical (‘OH), hydrogen
peroxide (F:0,), hydroperoxyl radical (HO») 9 singlet
owyeen (0 o] Stk olelgt ke Aial) Sl
Q1A Woll= superoxide dismutase (SOD), catalase, glutathione
peroxidase (GPx) 5 B2 g4I} 547} glutathionex} 2+
< HAAA AL Zdo] EARITE SR AW Fiksk
Al2Hle] Fo] Migke 7ol eFollxe] ksl
o] a5kt PEHEES A A 4 3
AR WA ok A R Rs AEERE 2
3} flavonoid, alpha-tocopherol, ascorbic acid 5©] 1.0 A
SPASIA|Z=  butylated hydroxyanisole (BHA), butylated
hydroxytoluene (BHT) ‘50 9lck B4 a4lsh 2& e
AL 7HE A BePgsbIL tren SRS ) 7]
9 weh wle) Aglom 24a 4+ glrkin MEo] gl
[71. ol ls) e} QbUstEN Eo} Folut Hel a4k
S AAels B 177} ofgolAlaL Sl

S r(Hydrangea petiolaris):>- *H91+]2}(Saxifragaceae) ]|
&l AlERE U HRRjel o] Ak BEA AE0]
o} S THAollA] EARRE 71 o] 85te] vl EH
oyt &9 &7] 5ol 2Agste] 20 m 7 Alehe Ao
2 dEA Qlt ghgo] hbAjolrn i ol 3]
AL FUolM= 2 &85, AFE 5 AXYe] 73
aff Itk AA7RA] Harel Sep=ro] gt AejEd 2 A
2 ATEE s 7 (stems) =0 I, v 59
853} catechin, ursolic acid 5-2] AJHo] HilE o] §] o
(8], 5= %(leaves) F==2] Y, <t A5 L phytol,
crosolic acid, asiatic acid 52] G8 AR 57} Hilg]o]
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2.1, Alet 2 77

R
Merck (USA) % OCI (Korea) A& ARESEATE Vacuum
liquid chromatography (VLC)oJl= silica gel (0.002 ~ 0.025
mm, Sigma, USA), gel filtration chromatography (GFC)oll=
Sephadex™ LH-20 (0.1 ~ 0.025 mm, Fluka, USA)0] A}&-5]
2ick Medium pressur liquid chromatography (MPLC, Biotage,
Sweden)oll= KP-CI8-HS (Biotage, Sweden) Z&S- AR5}
ek F2EAS 919t nuclear magnetic resonance (NMR)+=
INM-ECX 400 (FT-NMR system, JEOL, Japan)- ©]-8-5}31
om, NMR 34 -§4ll= CIL (USA)AFS] NMR %8 -8f
¢l CDCL; ¥ CD;0DS ARg-5}3ITh

22 543 Yol 55 U guf 23

Ago] AME St (AT 487) 2018 W 1
A AFAEARAT) Korea)oll Al YIS eH, Alge &

@ 7 L pafele] AgaIstch 2 ol e 54

H =
&3t 0219'4‘:'& H P‘i“iﬁﬂi 19]r e o s Hefgth 2h
Aol dfgjel S £rlow 2 3] o W AT
ofafsto] Hofzl ofle 40 C =840olx] AY 553
SB35 g U108, Pl FAE 0 g S5
Het7)aL, Bl o] we) ExEow Bejsiol
n-hexane (Hex), ethyl acetate (EtOAc), n-butanol (BuOH),
O £eEe At

2.3 2N dFol #2| ¥ 3%
nHex #2517 g2 VICE ol85l0] 54 o0& U
9lom, nHex-FtOAc (0 ~ 50%)2] SulS AL 594 L=
Ol% HhHo R 7F 300 mLA -8E5H3ITE 71 5 100% EtOAc
2 100% MeOHZ 7} 300 mL*) 823}0] % 13 7] fraction
& AQJT)(Fr. VI - 12). VLC fraction 2= Fr. V4 (112.7 mg)=
SRIE 13} 27} B3lElo] Q= o= SRIFIct T3l Fr.

0B gatkst 24 A 125

VI2 (723 mg)= SRHE 31} 49] okE= SRIEI,

EtOAc E3E 50 g2 Cs 29 U MPLCE o]835}]
/ol wet Ak BtOAc #231& 5.0 g2 -8
(MeOH : DMSO = 1 : 1) 10 mLo]] 350]37 045 ym PTFE
syn'nge filter (Whatman, USA)S o|&3lo] ojmfst &, Cyg

ol FUsIATE ol s/d=> S (8T A2} wigk(E-
lJH B)S Algalglom, 942 15 mUmino & algit) &
2271 gradient mode® 100 min <t 81 BE 10 ~
50%2] H]gi #3171 3, 10 min 52t 100% |0 BE
BEXA 2 48 719 fractionS AQIchFr. MP1 — 48).
MPLC fractlon Z Fr. MP19 (64.5 mg)2 T 3I8HEQ] 3}
SHE 52 SRelE|g)om, Fr. MP27 (117.5 mg)2 3I5H= 8
Fr. MP36 (104.1 mg)2- 315H= 7 2 Fr. MP41 (100.7 mg)t
SR 602 2RIEr)

Ethyl linoleate (1) "H NMR (400 MHz, CDCls) &g: 5.38 —
529 (4H, m, B9, 10, 12, 13), 410 (2H, m, H-19), 2.79 (2H,
m, H-11), 2.26 (2H, t, J = 7.6 Hz, H-2), 2.08 - 2.03 (4H, m,
H-8, 14), 1.61 - 1.56 (2H, m, H-3), 123 - 121 GH, m,
H-20), 0.84 (3H, t, J = 8.7 Hz, H-18); °C NMR (100 MHz,
CDCl) 8¢ 1742 (C-1), 130.5 (C-13), 1304 (C-9), 1285
(C-12), 1284 (C-10), 604 (C-19), 346 (C-2), 31.8 (C-16),
299 (C-7), 29.6 (C-6), 294 (C-15), 293 (C-5), 274 (C-4),
274 (C-8), 27.4 (C-14), 25.8 (C-11), 252 (C-3), 229 (C-17),
14.5 (C20), 143 (C-18)

Ethyl linolenate (2) '"H NMR (400 MHz, CDCly) &: 5.38
- 529 (6H, m, H9, 10, 12, 13, 15, 16), 4.10 2H, m, H-19),
279 (2H, m, H-11), 226 (2H, t, J = 7.6 Hz, H-2), 2.08 -
2.03 (4H, m, H-8, 14), 1.61 — 1.56 (2H, m, H-3), 1.23 - 1.21
(3H m, H-20), 0.84 3H, t, J = 8.7 Hz, H-18); “C NMR
(100 MHz, CDCly) 6¢: 1742 (C-1), 1322 — 127.4 (C-9, 10,
12, 13, 15, 16), 604 (C-19), 34.6 (C2), 299 (C-7), 29.6
(C-6), 293 (C-5), 274 (C-4), 274 (C-8), 274 (C-14), 258
(C-11), 25.2 (C-3), 229 (C-17), 14.5 (C-20), 143 (C-18)

1-Linoleoyl glycerol (3) 'H NMR (400 MHz, CDs0D) &y
534 (4H, m, H9, 10, 12, 13), 415 (1H, dd, J = 11.2, 46
Hz, H-1"), 406 (1H, dd, J = 11.2, 62 Hz, H-1"), 3.82 (1H,
m, H2%), 3.55 (2H, dd, J = 5.5, 1.8 Hz, H-3"), 2.35 (2H, m,
H-11), 2.07 (4H, m, H-8, 14), 0.90 (3H, m, H-18); *C NMR
(100 MHz, CD;OD) &c: 1756 (C-1), 131.1 (C9), 131.0
(C-13), 1293 (C-10), 1292 (C-12), 713 (C-2°), 66.6 (C-1),
642 (C-3"), 35.1 (C-2), 332 (C-16), 30.9 (C-5), 30.8 (C-6),
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30.8 (C-7), 303 (C-4), 303 (C-15), 283 (C-14), 26.6 (C-8),
26.1 (C-3), 23.9 (C-11), 23.8 (C-17), 14.6 (C-18)

1-Linolenoyl glycerol (4) 'H NMR (400 MHz, CD;OD) &y:
534 (6H, m, H9, 10, 12, 13, 15, 16), 415 (1H, dd, J =
11.5, 46 Hz, H-1"), 406 (1H, dd, J = 11.5, 62 Hz, H-1"),
3.82 (1H, m, H-2)), 3.55 (2H, dd, J = 5.5, 1.8 Hz, H-3),
281 2H, m, H-14), 2.35 (2H, t, J = 7.6 Hz, H-2), 2.07 (4H,
m, HS8, 17), 097 3H, m, H-18); “C NMR (100 MHz
CD;0D) 6¢: 175.6 (C-1), 132.8 (C-9), 1312 (C-16), 1293
(C-12), 1293 (C-13), 129.0 (C-15), 1284 (C-10), 71.3 (C-2"),
66.6 (C-1°), 642 (C-3"), 35.1 (C-2), 30.8 (C-6), 30.4 (C-7),
303 (C4), 303 (C-5), 283 (C-8), 26.7 (C-14), 26.6 (C-11),
26.1 (C-3), 21.6 (C-17), 14.8 (C-18)

epi-Catechin (5) '"H NMR (400 MHz, CD;0D) &1 6.96
(IH, d, J = 1.8 Hz, H-2’), 678 (IH, dd, J = 82, 1.8 Hz,
H-6"), 6.74 (IH, d, J = 82 Hz, H-5), 593 (1H, d, J = 23
Hz, H-6), 590 (1H, d, J = 2.3 Hz, H-8), 4.80 (1H, s, H-2),
416 (IH, m, H-3), 2.85 (IH, dd, J = 16.7, 46 Hz, H-4),
2.72 (1H, dd, J = 16.7, 2.8 Hz, H4); “C NMR (100 MHz,
CD;0D) §c: 158.0 (C-5), 157.7 (C-7), 1574 (C-9), 1459
(C-3"), 145.8 (C4), 1323 (C-1"), 1194 (C-6"), 1159 (C-5),
1153 (C-2°), 100.0 (C-10), 96.4 (C-6), 95.9 (C-8), 79.9 (C-2),
67.5 (C-3), 29.3 (C4)

Afzelin (6) '"H NMR (400 MHz, CDsOD) &y: 7.77 (2H, d,
J =87 Hz, H2, 6), 694 2H, d, J = 87 Hz, H-3’, 5),
638 (1H, d, J = 2.0 Hz, H-8), 620 (1H, d, J = 2.0 Hz,
H-6), 538 (1H, d, J = 1.4 Hz, H-1”), 3.32 - 420 (4H, m
H-2” - 57), 092 3H, d, J = 6.0 Hz, H-6""); *C NMR (100
MHz, CDiOD) &c: 179.8 (C4), 166.0 (C-7), 1634 (C-5),
161.7 (C4’), 1594 (C9), 1587 (C2), 1363 (C-3), 132.0
(C2, 6), 1228 (C-1), 1167 (C-3°, 5°), 106.1 (C-10), 103.7
(C-17), 100.0 (C-6), 949 (C-8), 733 (C4), 723 (C-3"),
722 (C-57), 72.1 (C27), 17.8 (C-67)

Quercitrin (7) 'H NMR (400 MHz, CD;0D) &y: 7.34 (1H,
d, J =23 Hz, H-2’), 731 (IH, dd, J = 82, 2.3 Hz, H-6"),
691 (1H, d, J = 82 Hz, H-5"), 637 (1H, d, J = 1.8 Hz,
H-8), 620 (1H, d, J = 1.8 Hz, H-6), 535 (IH, d, J = 1.8
Hz, H-17), 422 (1H, dd, J = 3.2, 1.8 Hz, H-2"), 3.75 (1H,
dd, J = 94, 32 Hz, H-3”), 335 (1H, m, H-5"), 341 (IH,
m, H4), 094 GH, d, J = 64 Hz, H6”); °C NMR (100
MHz, CDiOD) &c: 179.8 (C4), 166.0 (C-7), 1634 (C-5),

ekl el A, A48 Al 2 &, 2022

159.5 (C9), 1587 (C2), 1499 (C4), 146.6 (C-3)), 136.4
(C3), 123.1 (C-6), 123.0 (C-1°), 117.1 (C-5), 1165 (C2),
1060 (C-10), 103.7 (C-1), 9.9 (C-6), 94.8 (C-8), 734
(C47), 122 (C27), T2.1 (C-37), 72.0 (C-57), 17.8 (C-6)

Hyperin (8) 'H NMR (400 MHz, CD:OD) &;;: 7.85 (1H, d,
J =20 Hz, H2)), 7.59 (1H, dd, J = 8.7, 2.0 Hz, H6"), 6.87
(H, d, J = 87 Hz, H5"), 641 (1H, d, J = 23 Hz, HS),
621 (14, d, J = 23 Hz, H6), 5.18 (I, d, J = 78 Hz,
H-17"), 348 - 3.86 (6H, m, H-2”" - 6”); 3C NMR (100 Mz,
CDOD) & 179.7 (C4), 1662 (C-7), 1632 (C-5), 1589
(C2), 1586 (C9), 150.1 (C4), 1460 (C-3’), 1359 (C-3),
123.1 (C-1°), 123.0 (C-6), 117.9 (C-57), 1163 (C-2’), 105.8
(C-10), 105.5 (C-17), 100.0 (C6), 948 (C-8), 77.3 (C-57),
752 (C3”), 733 (C-2), 702 (C-4”), 62.1 (C6”)

2.4, O] 2hd
2.4.1. MIEBHSS

Murine BI16F10 melanoma cell line> American Type Cell
Culture (ATCC, USA)ZHE] EoRdto} 100 UmL penicillin,
100 ug/mL streptomycin 2! 10% fetal bovine serum (FBS,
GIBCO Inc., USA)©] §H1%l Dulbecco’s modified Eagle’s
medium (DMEM, GIBCO Tnc., USA) HJRIZ Ak&3}o] 37

C, 5% CO, 271014 vieFsislor, 3 ol gt WA A

o HiFsteAT
242 WA AN Oix| EHA

6 well plateo]] 1 x 10° cellswell 2 A|ZE H3E3}17L 3
C, 5% CO, 27131014 24 h Hjo} F WjAIS RIS
100 nM2] o-MSHE Z35l= HiAZE w3k &, A&
w2 717} 31el] 72 h ujerslsich ol x|
3}al  phosphate buffered saline (PBS)o2 /\1]731?]5_
trypsin-EDTAS: Z|2|5lo] A5 3]4=35190ct: Slgt
= 1 N NaOHZ 7}510] 55 CoflA 1 h WhSA]A /\ﬂ_-‘Th
Hepd2 =offjo] 405 oA FFES S5t Wehd
AN S ARSI,

DS

5=
=

2= A
=

Al

= H~| :lo" X oofr

-

2.4.3. M= L} Tyrosinase 2ix| &

60 mm disho]] 9 x 10* cells/dish= ANZE Fa)a1, 37
C, 5% CO, 27151041 24 h wfjef 5 i< AAICE
100 nM@] o-MSHE ¥35l= vjx|2 w3t 3, Aas %
TR 717} H7kstel 72 h vjeksisict o] $ vix|E 1A
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/i1 PBSE A|ZI3t B, RIPA buffer (Sigma, USA)E 0|4
3l 4 C, ovemight® = lysis A]71 & {A1E2](10,000 rpm,
20 min, 4 C)afo] Thil] ARzt Hajalglct 96 well
plate]] 67 mM sodium phosphate buffer (pH 6.8)¢] <1 8
mM L-DOPA 160 uLo} Tz AF5oH 20 uLs 23510
37 C 2794 1 h ¥RSAIZL 3, 490 nmojlA] S3=8 =
Aatlom, Thle Feks Sof 8= 42 HAgste] A
&%y AT

2.4.4, Western Blot Analysis

60 mm dishol] 9 x 10" cellydish2 A|ZZS B33}k, 37
C, % C0, 2751014 24 h vjof & Wix|E Al7sigck
100 nM®] a-MSHE 33lsh= vix| 2 el & A&es 5
sz 77 Wrfsle] T2 h wjereldck ol wixE A1)
3}3l PBSE A3t &, RIPA buffer (Sigma, USA)E o]-&
3l 4 C, ovemight® 2 lysis A]7] & A1E2](10,000 rpm,
20 min, 4 Cysfe] Gl Ao} Helshgick el
T bovine serum albumin (BSA)2 #3502 Bradford A
OHBIORAD, USAYS: Ahg31o] Aeslaick Aeret gl
22 8 ~ 12%9%] SDS-polyacrylamide gelof] 7]%59F5}aL
polyvinylidene difluoride (PVDF) membraneo]] Zo]A]Zth
Hizlo] AHolEmembraneS: 5% skim milkE 3Z$HSH TTBS
(0.1% Tween 20, Tris-buffered saline)of] Pl AR2of4 90
min blocking AIZ1 %, 1 2} Aot RESAIZATE 1 2} 4|
HES-S tyrosinase antibody (1 : 1,000, SantaCruze, USA),
TRP-1 antibody (1 : 1,000, SantaCruze, USA), TRP-2 antibody
(1 : 500, AssayBiotech, USA), (3-actin antibody clone AC-74
(1 : 20,000, Sigma, USA)YZ o]-&5}0] 4 Col|A] ovemight
A7k 1% G Whgo] Tk membrane & TIBS £
o2 5 3] A& &, peroxidase-conjugated 2 =} A1 :
2,000, 1 : 5,000 T+= 1 : 20,000, SantaCruze, USA)Q} Ak
o4 1 h ¥k&- AIZl F, TIBS §He= 5 3] AlHsI3ich
2 WESTA NOVA 2.0 (Cyanagen, Ttaly) -8942 o8-
3 ECL 7121} "HFS- AJZ]l % Chemidoc (Fusion solo,
VILBER LOURMAT, Germany)&: 0145101 Zzte] whil
B AwE EAEIICh

245 M=Z=M IKMTT Assay)

6 well plateo]] 1 x 10° cellswell 2 A|3ZE B=3}31 37 C,
5% CO, 115104 24 h HuliF 5, oMSHE} A25 5=
= FAlol| Z2fste] 72 h visigick o)%- 500 ug/mle] &
L= MIT (3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium

W9 a2y 4

ﬁ
He

1l
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[e]

i

bromid)S 715101 37 Colli] 3 ~ 4 h B9k MR 3,
MIT 8942 AT of7]0] DMSOZ 7}51] Atolgls
A} WES510] A1) formezan WHEL 871 570
ol SRS Zsle] ALE AR AXBI:

2.5, ghitst 2y
251, & Eflglzs & SeEL0|E SEF =X
% Zduls 9=F 342 Folin-Deinis WH[10]2 -5-83}

QAL ZF AlE 89 100 ulol SF4 900 uLe} Folin-
Ciocalteuw’s phenol reagent 100 uLE 7}5}0] AR&0fA4] 3 min
ZF ¥ESAIFTE o719 7% (Wiv) NapxCOs 894 200 pLo}
5 700 uLE 7¥ste] A2ofA 1 h ¥REGAIZ] 3 700
mmof|A FFEE SAsITE 22 gllic acidE ©]
Sot] ko) mE FEAATAS AAPE & & S
= TS elslth

Z EvtHicolt g 542 Davis 5o W11 &
B3Il ZF A7 G4 15 uLo] ethylene glycol 150 uL2}
0.1 N NaOH 15 uLE 7}310] AFLofA 1 h B:S A7l &
420 nmof|A] FFEE S FFEE-S querceting
olgste] Frof e FEHAFTAE A & F 22t

Hicol= ok 73l

2.5.2. DPPH 2iC|ZF A7 &M

2,2-diphenyl-1-picrylhydrazyl (DPPH) =}z 4271 24
AlE2 Blois HPH[12]S S-85121 96 well plateo]] %=
2 345 A&7 89 20 L2} 0.2 mM DPPH 894 180 uL
£ Easte] AR2olA] 10 min 7+ HESAZ] 2, 515 nmoj|A]
FEE S 4 AR A ZXd(scavenging
activity) WHE-50] 50% 1] F=(SCo)E ALIBIR O
Ok TR0 2= butylated hydroxytoluene (BHT) %
ascorbic acidE AME-31ITH

ol

jifiel

2.5.3. ABTS™ 2iC|zh A =M
2,2"-azino-bis(3-ethylbenzothiazoline-6-sulfonic acid) (ABTS)
ol gt A Ed2 Re 9] W13 3-83151L
74 mM ABTS2} 2.6 mM potassium persulfate S 31510 Al
2 9 gktofA] 16 h B3 HESAIA ABTS SfojZhe 44
7t o] oM ogkE®E 3Aste] 700 nmof|A] SF=Ert
0.78 £ 0.027} H==- 3lo] A¥o]| AR83I%T) 96 well plate
o sEE SISk AR 89 20 uLIABTS" §H180 ul s
Rtslo] A2ofA] 15 min 7+ RESAIZ] 55 700 nmof|A] &
BeE SAIIE 7 AR A 2d(scavengingactivity)
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HE-80] 50%Y o] FE=(SCoyE Atelgion] ¢ tix
-0 2= BHT ¥ ascorbic acidE AR3ICE

26 MZES §1
2.6.1. M|ZZHHQE
Immortalised human keratinocyte cell lineQl HaCaT cell-S
Korean Cell Line Bank (KLCB, Korea)=-5-E| £oF ol 100
UL penicillin, 100 ug/mL streptomycin = 10% FBSo] 3}
¥ DMEM HJAZ AF&510] 37 C, 5% CO, 3R27]0)A
vfjeFstalom, 3 dofl gt ¥ Ao wjekstSick

!

2.6.2. MIZ=AN TIKMTT assay)

9 well plateol] 1 x 10 cellswell 2 M| EES HF5}1 37

C, 5% CO, 275104 24 h AujeF =, HHX]E AAsEA
G RS/ SR e del AR e 27
Z2jsto] 24 h ek & 500 ugmlo] F== MITS 37}
alof 37 CollA] 3 ~ 4 h F3F 9ESAIZ] & MIT 893
Ak o171o] DMSOE: 7Is1o] Aolgls Alet vt
2310 7] formazan FHAEES LHA17]2L 570 nmollA]
B S 24510 A|E AER(%)S AXSIIL

2.6.3, IitStpAZ
k=il

9 well plateo]] 1 x 10" cellywell 2 AN|ZES HFEs)ar 37
C, 5% CO, 270510llA 24 h ZulieF &, ¥R AlASEIc
A=A 7k A w0 THiEleaE A2lske] 30
min i} F, IBleAE AASIAL dubecco’s phosphate
buffered saline (DPBS)= 2 3] A&t FBS7F SRG-E|X]
2 iRl AR FE= SAsle] ZP]skal 24 h Hlek

5 .
] %
0 I
- + + + + + + +

a-MSH

T MZ 4ol et MEES

=

Melanin contents (%)

Sample - - Extract | n-Hex

EtOAc | n-BuOH| H,O | Melasolv
(100 pg/mL)

3t 3, MIT assay® AJ3E AJZE(%)S ABlo] Tikslea
2 g AE w4l et AERS 531 2l

2.7, Quercitringl Shak 2
S QoflA] Hejd sRME 5 49521 quercitim (7)
9 %‘%% gle15}7] $Jél] HPLC (Alliance, Waters Co., USA),
Kromasil 100-5-C18 (4.6 x 250 mm, AkzoNobel, Netherlands)
Aele Argste] A EAIIE ol SR8
A2} UilEPi(ﬂﬂﬁ By& Abg3tglom f452 1 ml/min, 5
olake 10 uL= 319 HE7]= UV detector (279 nm)S
Al~9~oP Ack 8=27L gradient mode= 60 min B+ &
BE 15 ~ 55%9] B]&& H3lA7|HA L3 HE
HE A3t quercetrin®] peak WAE Fsle] 29 WA
ek o]slrs} 74F,bHO Xl—/k%o],oq X%alr—],oﬂ 0111 7:14 /,\j.OJ 7

s o FEE 3 8 2] v ass 2}l
517] <Jall B16F10 melanoma cellS- o]-83}o] Wahd A4

AA &4 2 AlE=4dS SISl S R 10%
offehs2 o83l FEsIen, Polrl FE=S 8 =4
&Aof] Wt exdog E3sto] nHex, FtOAc, #-BuOH,
HO #9585 4tk 4 55 4 81 2= o
3lo] 100 pgmLo] oA AL Aaysiglon] 1 A,
225 9 pHex, FtOAc, n-BuOH E3E0)4] Hzhd Al
o] sl ot AlE=/do] UeRdti(Figure 1). Wb Al

100
80 4
- + + + + + + +

o-MSH

Sample| . - Extract | n-Hex | EtOAc | n-BuOH| H,0 | Melasolv
(100 pg/mL)

Cell viability (%)
123 F 2

Figure 1. Effects of extract and solvent fractions from H. pefiolaris leaves on melanin contents and cell viability in a-MSH induced
B16F10 cells. The cells were stimulated with 100 nM of a-MSH only, or with a-MSH plus fractions from H petiolaris leaves and
melasolv (positive control, 20 M) for 72 h. The data represent the mean = SD of triplicate experiments. (p < 0.05, “p < 0.01)
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| gloma] o] vehhs 5 wlelA 7}
ABS APSGAOM T A S5 9 rHex HEEo]
20 pghil. 5= oltolA AERA glo] B oEaom
W] QS olAlshe 2he 215tk Figre 2)

5
(A) 120
100
5 E
z 80
g ok
£ 60
S
g
£ 40 .
e
=
20
0
a-MSH - + + + +
n-Hex Fr. (ug/mL) - - 10 20 40
(B) 120
100 +
£ 80
-
=
= 60
2
B
T 40 4
&)
20
0
a-MSH - * + + +
n-Hex Fr. (ug/mL) - - 10 20 40

Figure 2. Effects of n-Hex fraction from H pefiolaris leaves on
melanin contents and cell viability in o-MSH induced B16F10
cells. The cells were stimulated with 100 nM of a-MSH only,
or with a-MSH plus n-Hex fraction from H petiolaris leaves
for 72 h. The data represent the mean + SD of triplicate
experiments. (‘p < 0.05, “p < 0.01)

120

_

X 100 -

F]

£ 80 43

Z

]

£ 60

=

= ok

% 40

£

Rl .

0

u-MSH - + + + =

n-Hex Fr. (ug/mL) - - 10 20 40

Figure 3. Intracellular tyrosinase activity of »-Hex fraction from H
petiolaris leaves in a-MSH induced B16F10 cells. The cells were
stimulated with 100 nM of o-MSH only, or with o-MSH plus
nHex fraction from H petiolaris leaves for 72 h. The data represent
the mean + SD of triplicate experiments. (p < 0.05, “p < 0.01)

=5 vy it 24 47 129

3.1.2. M= LN Tyrosinase &X| &AM

Az glo] Hehd A8S aabdor oAil=
n-Hex HEE0| tialo] 40 ugiml o]5te] oA AlE
W tyrosinase 34| 23S Sk 1 A, S o
nHex 52 Hepd A4 oA et FARE e
2 AE Y tyrosinase TS FE olEH 0= AFA7=
B} S-S ERIsHIcFigure 3).

3.1.3. Tyrosinase, TRP—1 & TRP—2 THHZA]! BI5] AX||
2o

o 9 nHex #8590 F7HAQ1 vl 2y V1S
tsk7] 918l Waster Blot #4152 o]-85to] Wahd 4
Aof| TroJal= GA4Ql tyrosinase, TRP-1 2 TRP-2 THHZ
o) H&E S5 L A1), S ¢ nHex #21E0|
tyrosinase X TRP-2 THHE WH-S 5 OJEX O 74
AL Belslg] om, TRP-1 THHZLS. etof 2 2 ¥
S7b e A] okt th(Figure 4).

( A) Tyrosinase (60 1Da) v (D SIS w_—
fractin (121D0) (e W W W— S—

*%
0 -
10
I :

i .
0

- + + + +

z = 10 20 40

se protein

]
4
i
&

o-MSH
n-Hex Fr. (ng/ml )

(B) TRP2(59kDa) (D D GNP GEED ==

120

100 I
e
$
) I
0

o-MSH

4

Relative levels of TRP-2 protein
(% of p-actin)
£ 2

fractin(2kD7) Qg G- G GE G
*
+
(

n-Hex Fr. (ng/mL) = ) 10 20 40
Figure 4. Effects of n-Hex fraction from H pefiolaris leaves on
levels of Tyrosinase and TRP-2 in o-MSH induced B16F10
cells. The cells were stimulated with 100 nM of a-MSH only,
or with o-MSH plus #-Hex fraction from H pefiolaris leaves for

72 h. The Tyrosinase and TRP-2 protein levels in each sample

was normalized to the quantity of B-actin.
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gallic acidS HFEAZ 7
| FEEY S g @
(GAE, gallic acid equivalent) © & FFA}
o]t TR querceting FEEEAR FATAL o835t
o T 1 g T HFL Q= quercetin®] HQE, quercetin
equivalent) 0= SHIEIGILE S o FEE W SAW
|| FelEo] digh & Eelvlks, SepieolE TRF &4
23l EtOAc #8E0] 7P B2 EP]HlE(1948 mgg
GAE) % EehHE0]=(884 mgg QB)E irdtal U=
FRIsISICKFigure 5).
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Figure 5. Total polyphenol contents and total flavonoid
contents of extract and solvent fractions from H petiolaris
leaves. The data represent the mean + SD of triplicate experiments.

3.2.2. DPPH 2! ABTS' 2}C|Zt A7 &N
DPPH:= H|14] Q3L hydrazyl 2fo|Zt Sila=A, &
4t 718 gkgsto] 54321 hydrazin© = = DPPH
golo] o] =ukEL AlE FEE9| o A &4
SAHO 2] DPPH -§H9| F3% WH3lE S48k W
o] uj$- GO o 8=l §Jr}k EFE ABTS'E o]§3h
AR50 =L potassium persulfateto] ¥R ]3]
AYdE ABTS' 2] hoijzto] ghalsl 4o ofs) A|A =
o] giejzr E-9] Al AEMo] FAEl= A o] 83t
Ho|th. DPPH assaye} WZIA R QI9jZI¢l 2]z A
Adk= 2§ 7120l 4o, DPPH itz AlAsx
TRl S Hol= ZoR defA QtHl4]. 5=
! 255 9 80 E=lE0] digk DPPH 2oz 424
2y A A3}, EtOAc 2 #-BuOH 28E9] SCs glo] 7t
168, 18.0 ug/mLE 2|zt 47 Zdo] L9ke Bl
al9ick ESE ABTS' itz A7 &4 A9 23} EtOAe
4 #n-BuOH H3E9] SCx o] 242t 7.1, 8.1 ug/mL= of
2t FARE gz A 23S YER Qick(Table 1).

H
MO
e 7
:

33. 5= Y FE== L S0 2229 MEES F51t
3.3.1. HaCaT MIZ=M T}

=2 0] 93 =2 O] 2= ul Al Q
MIT assayE |83t 5= o 25 4 S44H 8
120
100
£ 50
-4
Z 60
K]
s
= 40
v
20
0
Control| 5 10 5 10 5 10 5 10 5 10
Extract n-Hex EtOAc n-BuOIl 1,0

Sample (ng/mL)

Figure 6. Cell viability of extract and solvent fractions from H
petiolaris leaves. HaCaT cells were treated with different concentration
of samples, and then cell toxicity was determined by MTT assay.
The data represent the mean + SD of triplicate experiments.

Table 1. SCsy Values of Extract and Solvent Fractions from H petiolaris Leaves on DPPH and ABTS" Radical Scavenging Activities

SCso” (ug/mL) Extract n-Hex EtOAc n-BuOH H0 BHT Ascorbic acid
DPPH radical 25.1 66.5 16.8 18.0 87.8 > 100 6.9
ABTS" radical 10.0 33.6 7.1 8.1 57.3 7.2 7.2

1)SCso; scavenging concentration for 50% of radical
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ff E-21=0] HaCaT A 3Zof| et A EEAS SRIGHe &/
Aol A9 AR = W91E A BOAc £
= 5, 10 ugmlE AH2|FS o A3z J=E0] 80% oy
< yehfjo] 2 Adel] AE EOAc HEEQ] FEL 10
ughmL o5} A3g51%ckFigure 6).
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Figure 7. (A) Cell viability on HaCaT cells damaged by HO,.
(B) Cell protective effects of EtOAc fration from H petiolaris
leaves on HaCaT cells damaged by H,O,. HaCaT cells were
treated with different concentration of EtOAc fration from H
petiolaris leaves for 24 h after being exposed to oxidative
stress. The data represent the mean + SD of triplicate
experiments. (*p < 0.05, **p < 0.01)

o
/\/\/A/A/\/\/\AO/\
1
o
/\/WWO OH
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Figure 8. Isolated compounds 1 — 8 fiom H. petiolaris leaves.

S A v B s 24 AR 131

3.3.2 IMSleAZ REE M &40 Cist MZEES
st
Abso] Aol APRE Al 9 AEe a0l
e @5 Rl ol ) AAE TRk A
O Eafsto] WA ) PO EAR: Feholeat
MFSSHTL ChE RAE AYAA AE S-S opr|A
7l A @r’“ FOARY T<>ru1~p— SAARAO] TRAREAE
=92, 4, 6, 8 mM)E AZSIaL AL AY
250 v e Pelch o AT 4 mMe] 34
slng Aeat APRS Melsh] e tiEmo] ulsh
o] 61.2%2] Al HEES YERARITE ol HE o= A
3 4ol fEE HaCaT A|EolA s=d S ¢
EtOAc 22159 AlzH e aaks SRRISHIT: EtOAc +2
= 25,5, 10 ugmLE AZJsISke wo] Al BEEe2 7t
7F 67.8% T0.8%, 849%= LFERFon, Tkelaam o
AR Aol diste] 22 2.8%, 5.8%, 19.9%2] Atk
5wt Qe o2 BlElickFigre 7),
== A FE==FH 22lE s 2 -
v, st Sy W AIERS BT} e B4
% nHex, BtOAc #2E0] tisl VLC 9 MPLCE =35}
o 8 7o) SRS Beleidn FelE SEEe 1w
5C NMRS: o} g51o] BB RS Slelsi) SRk
13} 2= EgES] FR HelERon, NVR Azsg
—Er‘-@] El T3} v)ushe] ethyl linoleate, ethyl linolenate =
= QACH15). SRekE 33t 4 E3t S3hE0] FHIE 2
51‘21231 s Fol SRkE 13 29 glycerolo] ARt
0] Q= 1221 1-linoleoyl glycerol, 1-linolenoyl= EH1=]$}
tj16]. SRHE 5= STt 0|2l epi-catechin[17] 22 5

o
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o
- - 0" ToH

4 OH
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gstoon, SIRME 6, 7, 82> E} vwslo] ek o]
= v afzelin[18], quercitrin[19], hyperin[20] 0.2 k2]
=] 3{ck(Figure 8).

1Xé

o .
T

olE
36 s= o FE=2| Quercitrin & 24
S oA E2lE Bibe T 7S wol Ao

O‘t 73241 quercitrin (7)2]
Asisict 1 A}, S §f 70% offek

S HPLCE o835}

e FEE

35. 54 YomtE 2a|g SEi20 0l W HME  queririno] 313 mele (1% THLFo] 9108, BOAC £
2y Bol= 1698 mglg (17.0%) TElo] Q= Aoz Felx)
o] §io] ©458F St 9] pHex HB[EofA] e Ack(Figure 9).

% 3JSHE = ethyl linoleate (1) 2 ethyl linolenate (2)= &

Shd s o] 943 wat ohel, Wekd Agdm 4. E E

gk o J 2-g 7180 APt Qe AR Hay

of GITHIS, 21]. WebH nhex Hehge] nl] Eak= BFE BAPI S periolari) 1 B W F B

21,20 4011 Uehtt Ho® peEt B4 HelE 8 Sl AE 97t Bud v glons B

d= 5 %ﬁ}ﬁolt ALl 3Rk= 5 - 8] thgt grjz Ae s o T 9 S48 S 2EEe up, 7

a7 B A9 A, 419 slkbeE 2 tHZSLi’Jr AR AR B AERS gaks eolskal fadwe] w9

DRPH 50 ABTS elefss 01 240] Vebs pelist 28 S4slel oP B 19 e ol Tk
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Figure 9. HPLC chromatogram of 70% EtOH extract (A) and EtOAc (B) fraction from H petiolaris leaves at 279 nm.

Table 2. SCs Values of Isolated Compounds 5 - 8 from H. petiolaris Leaves on DPPH and ABTS® Radical Scavenging Activities

SCso” (uM) 5 6 8 BHT Ascorbic acid
DPPH radical 459 54.9 51.6 35.0 62.1 312
ABTS' radical 285 38.8 83.5 15.1 43.1 487
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melanoma A|3zof|A] dz2lhd YA 2 M U] tyrosinase &
0] S aap o R AR ERISHLCM, tyrosinase
2 TRP-2 E]—HHPUA wss 7k /\]Z:ll:]' ESH %5'\_;_ )|

EtOAc 22152 DPPH % ABTS' eitjzt &7 &4do] -
FBFAAL AR R A2 4] tigh Alas
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3o Bt E HASEH .o, ethyl linoleate (1), ethyl
linolenate (2), l—hnoleoyl glycerol (3), I-linolenoyl glycerol (4),
epi-catechin (5), afzelin (6), quercitrin (7), hyperin (8).0.2 3}
QlElgick B Bl 3 BRI 1, 25 ul o] 1
ago] glow], BepiicolS AU BAR 5 - 82 )
2 27 ol 94 Rlskich o S Qo) 7
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T FEEelAY] el 313 mgg, EOAc E&EolM
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T AAE B R S ol v Bl ile) avlks 2t
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