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Abstract: In order to discover ingredients for wrinkle-care cosmetics, we prepared 70% ethanol extract from Gynostemma
pentaphyllum and examined its activity on collagen synthesis using fibroblast HDFn cells. The G. pentaphyllum extract
induced the production of type I procollagen in a dose-dependent manner without showing cell toxicity. The active con-
stituents were isolated from the extract by solvent fractionation and chromatographic purification procedures. NMR data
and literature studies led to determine the two isolated compounds as the flavonoid glycosides such as ombuine 3-O-ruti-
noside (1) and quercetin 3-O-rutinoside (2). The activity screening tests showed that the isolates 1 and 2 induced the
production of type I procollagen in a dose-dependent manner. These results suggested that G. pentaphyllum extract con-
taining the flavonoids 1 and 2 could be useful as an active ingredient for wrinkle-care cosmetics.
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A4 @ Z(fibrous proteinyS ©|F= FEH
(collagen) 35 3] A|3Z2]7] 4 (extracellular matrix)
of F8 74 AEoRA A A= v)F-9) 70%E A
Aol ok X9 71d W= B8 1 Fepdlo] HA)
FehAl FolA 80 - 85%F AHAIStAL 9o X9 <l
A AEE ARSI Aok FEH 1= Fes)t 95
A At el o5t dpgo A By
= 7P 58% 2 Bi]lolth1]. AR F52 F
ghl @ Eall o EF oA ZIQlstar Utk LRt
HFo|AE B 1 e F4 7 matrix metal-
loproteinase-1 (MMP-1) &40 2|3+ Ea)|7} #32 o]
T Aok FeRlle MEzr|dd EAske Aot
M Z(fibroblast)oll 4] A Q1 3Z = Z2}4l(procollagen)
< AA FAEET AFoEoA AP Z2Ed}
718 proline3} lysine %717} 3] =5-A) SH(hydroxylation)
Az Rres EnjEn Azer|d= Enjd =

HalE] 3 zbzto] AlLo] Z3hE o]

Rl

e ARFE FAHsHA dth

Hol7t E45 A5 b & O] WA Azt
1% A= 4o I3 JAo2]. Adest &&
Fstol] oty frase FEHl FFS RS
2L A5 3 A9 71 Tk Moty Sl
P8-S FZ L MMP B S AIste 35 Fs)
Z AAsE EEE gEol=rt 2 LA AuH3)
el k] At IR FE A F8 djle=
AAHHEA Fel FH& FIE F de dedt =

Ao| ste] B o] ol QITH4,5].
E2|(Gynostemma  pentaphyllum Makino)= =}
(Cucurbitaceae)®] THAA @& A&EZ Ut E&
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B Aol A AME-H Z2(Gynostemma pentaphyllum
Makino)= A|F4E0 2 AFAY 2 B4 A 4x(Korea)
ERE FYste ARgstAth 299 FE4H 2 &+
ol A" gHlEe AlofEe AMgSiATh &4
(normal-phased) column chromatography (CC)°ll+<= 4
712 60 (Merk, 95 - 110 um, Germany), A3+4] 2~ LH-20
(sigma, Sweden)S AF&-3}%Th Thin layer chromatog-
raphy (TLC)= A E]7H2 60F254 (Merck, Germany)<
AFEEATE 72 E4olE FT-NMR (JNM-ECX400,
JEOL, Japan)& AR&-3IA T Zebd AP SHl=
procollagen type 1 protein synthesis kit (Takara, Japan)<-

Uk ARE-BEATE IZE A oAl L(HDFn)= 3=
M ZF 3ol A FAIATE AE AES SHol=
methylthiazolyldiphenyl-tetrazolium bromide (MTT)E
Sigma (Sigma Chemical Co., St. Louis, MO, USA)Z %
B 7dske] AREsHaAT
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Dried Gvnostemma pentaphviium (170 g)

l 70% EtOH (1.7 L), for 48 hr

EtOH Extract 25.0 g

l

v v
Hex fr.
1.0g l
v v
CHCl; fr. H.0
1.6g 1
EtOAc fr. H.0
VLC
n-Hex—-EtOAc(0~100%)
EtOAc—MeOH(0~50%)
Step gradient (5%), 100 mL each v
BuDH fr. Water fr.
bidg 11.9g
v v 2 |
Fr.2
Fr.1 110 me Fr.3 Fr. 4 500 mge
Sephadex LH—20 CC Sephadex LH—-20 CC
CHClg: MeOH =251 100% MeOH

Compound 1
3.6 mg

Compound 2
3.0mg

Figure 1. Isolation procedure of the compounds 1 and 2 from G. pentaphyllum.

Atk F8HFS 4] chloroform (CHCLs), ethyl ace-
tate (EtOAc), n-butanol <=0 2 &uj E&3}c} zhzt
o] g EEES Y 531 n-hexaneT oAl 1.0
g, chloroform%l 4 1.6 g, EtOAcE A 1.2 g, n-buta-
nolzol A 54 g, 2514 119 g9 5 £gES A

|3 & Adojz EtOAc EFE(1.2 g)& £ A
Ast7] flsked 94 vacuum liquid chromatography
(VLO)E F343F% ) VLC (10 x 5 cm, silica gel, 20 ~
40 mash)°ll 4] Hex-EtOAc (0 ~ 100%), EtOAc-MeOH (0
~ 50%)5 AH&sted, ZF gufe] vidHlE 5 ~ 10%%)
Sastd SA4E Fole Yo =E 7 100 mLY &

2 gRlste] spot FElo] H=gH
Ae& Kol & ] £8=(Fr. 1-4)< 23U &9
= Fr. 2 (110.0 mg)< AM¥td2 LH200.2 F3H
glass column® Z7]-8-wl(CHCl;/MeOH = 2.5 : NE &
EANA FEE 1 (3.6 mg)2 3Tk £, n-buta-
nol B3 E(500 mg)S 100% ™HehSS ALz A
g2 LH-20 column chromatography S AAlste] &}
& 2 (3.0 mg)S 3 Th(Figure 1).
5l91= 1 (ombuine 3-O-rutinoside) : yellow amor-
phous powder (syrup); 'H NMR (DMSO-ds, 400 MHz)
0 637 (IH, d, J = 2.0 Hz), § 6.69 (1H, d, J = 2.0
Hz), 6 7.55 (1H, d, J=2.0 Hz), § 7.04 (1H, d, J =
8.5 Hz), 6 7.72 (I1H, dd, J = 2.0 Hz, 8.5 Hz), & 538
(I1H, d, J =73 Hz), 6§ 439 (1H, d, J = 09 Hz), ¢
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Figure 2. Effect of the G. pentaphyllum ethanol extract on
collagen type I synthesis and cell toxicities.

097 3H, d, J = 6.1 Hz), & 3.87 (6H, s); °C NMR
(DMSO-ds, 100 MHz) & 156.4 (C-2), 133.8, 177.5,
160.9, 97.9, 165.1, 92.2, 156.7, 105.0, 121.4, 111.3,
145.9, 150.1, 115.7, 122.4, 101.1, 74.0, 76.3, 69.8, 75.8,
66.8, 100.8, 70.3, 70.5, 71.8, 68.2, 17.7, 56.0, 55.6.

3}3HE 2 (quercetin 3-O-rutinoside) : yellow powder;
'H NMR (CD;OD, 400 MHz) & 6.27 (1H, d, J = 2.0
Hz), § 636 (1H, d, J = 2.0 Hz), 6 7.79 (1H, d, J =
23 Hz), 8 697 (1H, d, J = 8.5 Hz), & 7.70 (1H, dd,
J=23,85Hz), § 531 (1H, d, J = 7.5 Hz), § 4.67
(1H, d, J = 1.1 Hz), 6 1.16 (3H, d, J = 6.1 Hz); “C
NMR (CD;OD, 100 MHz) & 158.8, 135.7, 179.3, 163.6,
100.1, 166.2, 95.0, 159.1, 105.6, 123.0, 117.9, 146.3,
150.3, 116.3, 123.6, 104.8, 75.9, 78.4, 71.5, 71.5, 68.7,
102.6, 72.2, 72.4, 74.0, 69.9, 18.3.

2.4, M|ZHiF
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25, M= M= 5H

HE AEE =L Mosmann[22]2] ¥HS HE 3
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Ot 22 ARE A7FsIGh vieFo]l vk ul
ool 5 mg/mLe] MTITE 10 uLE FH718kal 37 C

thakal sk s] 2, A 409 Al 3 &, 2014
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26, St Sds Al

48-Well plateoll HDFn MZE 5 x 10712 HES
3 5% CO,, 37 C3lolA] 24 h B3l HTh o] FBS
7} E3HE2] ¢52 DMEM A2 wA|sta, AlSE #
7¥sted 24 h &<t wiFskATh WS BokA pro-
collagen type I protein synthesis kitE ©]-8-3to] Ze}
A AFA S C-EHe & S5k

3. Zut & nH
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HR]E FAste FERAJ FeHl(collagen)>
o] EAsh= A robHl Z(fibroblast) ol A Z=
ZeH(procollagen) S A3 A H T A -FrobA Lol A
dE T2l A 2] 7] (extracellular matrix)
2 FH|Eo] M FHo| EA|3H= procollagen pepti-
dasel| ©J3} C-peptide”} -3 = 1 E-A}3} A 7
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o Fepdl AAAEF SV A Aol Z(HDFn)
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E(GP-70% EtOH)Z 10, 50, 100 ug/mL S=2 A )3}
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Figure 3. Chemical structures of compounds 1 and 2 isolated
from G. pentaphyllum.
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2 10, 50, 100 pug/mL =0l A4 PIP A4 —2— =
oJEFH o IV UeS & T Uk FFE 1
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128%<] el A4 F7HES BT MTT HA S
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Figure 4. Effect of compounds 1(a) and 2(b) on collagen
type 1 synthesis and cytotoxicities.
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