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ABSTRACT

Phytochemical investigation of the ethanol extract from 7Tilia taquetii
leaves resulted in the isolation of nine constituents; phytol (1),
chlorophyll ¢l (2), epi—catechin (3), isoquercitrin (4), 3,12,13 -
trihydroxyoleanan—28—oic acid (5), oleanolic acid (6), arjunolic acid (7),
maslinic acid (8), daucosterol (9). The structures of these compounds
were confirmed by comparing their spectroscopic data to those in the
literature. As far as we know, all of the compounds except epi—catechin
(3) were isolated for the first time from this plant.

In order to study the skin—related properties for the isolated
compounds, bioactivity screenings on anti—oxidation, anti—inflammatory
activities and anti—elastase activities were conducted.

For the anti—oxidation tests, the compounds 3, 4 and 8 showed strong
DPPH radical scavenging activities with SCso of 5.41, 12.41, 9.75 pg/mL
respectively, whose activities were comparable to a positive control
vitamin C (SCso 5.71 g g/mL).

On the elastase inhibition studies, the compounds 6 and 8 showed
stronger activities with ICso 43.6 pg/mL and 89.5 pg/mL whose
activities were comparable to a positive control oleanolic acid (ICso
44.94 pg/mL) and ursolic acid (ICs 32.74 pg/mL).

Effect on human normal fibroblast function, the ethyl acetate fraction
and compounds 7, 8 inhibited collagenase (MMP—1) production in a
dose—dependent manner by human normal fibroblast cell.

On the screening of anti—inflammatory activities, the compounds 1, 7
and 8 showed the considerable inhibition on the production of nitric
oxide for the RAW 264.7 cell without any cytotoxicity. In addition, they

reduced LPS—induced secretion of interleukin—6 (IL—6) and

_ix_



interleukin—1 4 (IL—18) in RAW 264.7 cell. Also, the ethyl acetate
fraction and compound 1, 7 and 8 suppressed the production of NO and
IL—6, IL—14 through the decreased expression of INOS and COX-—2, an
indication of anti—inflammatory effects.

Based on these results, 7. taquetii leaves extract could be potentially
applicable as anti—aging and anti—inflammatory agent in cosmeceutical

and/or pharmaceutical ingredient.
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acid, dehydroepiandrosterone (DHEA) 5©°] 3t} (Figure 1).
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Figure 1. Chemical structures of some anti—oxidants and

anti—wrinkle ingredients
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LH-20(0.1-0.025 mm)<& AF&stith. &2 HAolA AFEH thin layer
chromatography (TLC) = precoated silica gel aluminium sheet (Silica gel
60 F2s1, 2.0 mm, Merck)E ARESFH. TLC ZelA spote] &<l UV
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106.04 g= 4t o] & F=& 60.0 g& 77T 1 Lol der7]L
715 ol g8 FAsA Wl =x1d o7 B33 n—hexane layer(3.6 g),
ethyl acetate layer(8.2 g), n—butanol layer(12.5 g), water layer(28.1 g)
s & 40 &H EEF5e EAH(Scheme 1).

| Dried leaves of 7ilia taquetii (545.8 g)

70% EtOH 10L, stirring, 24 hr., 3times

h
|  Extract106.04g (188%) |

|  Extracte0.0g |

Suspend with 1L water and add 1L n-hexane, 3times

v Add 1L ethyl acetate, 3times

n-Hexane layer
369 (6.0%)

v

Ethyl acetate layer v
829 (13.6%)

A 4 A 4

n-Butanol layer Water layer
12.5g (20.8 %) 28.1g (46.8 %)

Scheme 1. Procedure of extraction and solvent fractionation

from 7. taquetil



3—2. Ethyl acetate fraction® &4 A& &g

3—2—1. VLCel 9%t 234 (A1=h

SR & dojg 7 BI=E F ethyl acetate fraction 3.00 g2 #3 3}
7] 93t vacuum liquid chromatography (VLC)E 33}3ith. Hex/EtOAc
(0~100%), EtOAc/MeOH(0~50%)%] &wl& =4& 5%H% =olv WHOo=R
7} 300 mL¥ €F3to] F 40709 fractions I AH(Fr. V1~V40).

3—2—1-1. VLCE F33t £ &4 compound 1, 2 2|74

VLC fractionE % Fr. V5(20% EtOAc in Hex) 23.8 mg< &k 7}
e 2 compound 12 1%t
T3 Fr. V9(40% EtOAc in Hex) 37.5 mge mR7HAE g =49

compound 2% &l ¥ I tH(Scheme?).

Ethyl acetate layer (3.0 g

VLC (Vacuum liquid chromatography)

nFHex-EtOAC (0~100%), EtOAC-MeOH (0~50%)
Step gradient (5%), 300mL each

L 4

Fr. V1 Fr. V5 Fr. V9 Fr. VIO Fr. V11 Fr.V23  Fr. V24 Fr. v40
(23.8 mg) (37.5 mg) (21.3 mg)

Compound 1 Compound 2
(23.8 mqg) (37.5 mg)

% Conditions of VLC eluents
- Fr. V5 : n-Hex/EtOAc = 80/20
- Fr. V9 : n-Hex/EtOAc = 60/40

Scheme 2. Procedure of isolation of compounds 1, 2 from 7. taquetii
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3—2-2. VLCel 93t 234 (A22h

SR & dojy 7 BI=E F ethyl acetate fraction 4.90 g2 #3 3}
7] &3} vacuum liquid chromatography (VLC)E 33}3ith. Hex/EtOAc
(0~100%), EtOAc/MeOH(0~50%)2] &wl&E =4& 5%H% =olv WHOo=R
7} 300 mL¥ €F3lo] F 40709 fractions I AtH(Fr. V1~V40).

3—2-2—1. VLCE F33 B3 E|A compound 3, 4, 5, 6, 7, 8, 9 Fa 3}

g

VLC fractions & Fr. V8(20% EtOAc in Hex) 306.8 mg< MeOHE ©]
£3] AZAH3 compound 6 (8.5 mg) S w2lstal, MeOHo| ¥ FES
CHCl3:EtOAc:MeOH=25:2:1¢] xHo =z A silica gel AHS F3 3o
compound 6 (53.6 mg) S 33Tt
w3t Fr. V9(40% EtOAc in Hex) 165.5 mg< MeOHS o]&3| #1473l
7 2 compound 6 (45.7 mg) S #sFITh
Fr. V10(45% EtOAc in Hex) 120.0 mg& MeOHE& #H7}sl3le o =
I b He FEoR yHsly, xe HE& CHClI:MeOH=20:19 0%
T4 silica gel S F3EF F Ao VI0-2 (69.7 mg e A
CHCl3:EtOAc:MeOH:=20:10:19] o2 A silica gel AYHS F3Y 5}
compound 5 (13.5 mg) & & 3T}

T, Fr. V12(55% EtOAc in Hex) 199.8 mg& CHCl3:MeOH=7:19 %3
o7 £ silica gel Y-S +333+] compound 8 (17.8 mg) & w233t
93 Fr. V159 Fr.V16(70~75% EtOAc in Hex) 196.7 mg<
CHCl3:EtOAc:MeOH:H,0=2:2:1:0.1¢] X7 2% Sephadex LH-20 CCE
&3t compound 3 (69.8 mg) = &3kt
Fr. V18(85% EtOAc in Hex) 110.3 mg< CHCl3:MeOH=7:19] Z7°o=
= silica gel A8 S 433+ compound 7 (27.1 mg) & ¥23F3th

TS Fr. V22(5% MeOH in EtOAc) 140.3 mgell MeOH= H7betls w =5

_11_



A 931 vialel 7}Elok=

o compoumd 9 (2.2 mg)=

377.8 mge

=
=

powder7} A E At °]& MeOH= o] &8 2743t

2] 5k
CHCl3:EtOAc:MeOH=4:4:22]
F333lo] compound 4 (17.9 mg) <

al, Fr.

Ethyl acetate layer (5.0 g

h

V24(15% MeOH in EtOAc)
Z79%=2 Sephadex LH—20 CC
2] 3F3 tF (Scheme 3).

VLC [Vacuum liquid chromatography)
Hex-EtOAc (0~100%), EYOAC-MeOH (0~50%])
Step gradient (5%), 300mL each

Fr.V1 Fr. V8 Fr. Vo r. V10 . V12 r. V15 r. V16 r. V18 r. V22  Fr. V24 Fr. V40
(306.8 mg! (165.5 mg) H‘ZO 0 mag) H99 8 mgl I133 4 mg) I63 3 mgl IHO 3 mgl IMO 3 mgl(377.8 mg)
MeOH Dissalve
washing MeOH in MeOH
washing Soluble | 3Mico gel CC Silica gel CC Sepi
g CHCIzMeOH Sephodex A H LH 20 CC
emae il in MeOH | 277 H 20 CC ChclaMeO | MeOH oy, EioAcmeon
I CHCIEIOACGMeOH | =" washing | =z:2:2
P — liica gel CC by
HClsMeOH
Compound6 ||  (45.7 mg) 201 ¥
(8.5 mg) Compound 3 Compound 7 Compound 4
Compound8 || (69 8 mg) (27.1mg) 17.9 mg)
Compound 6 (17.8 mg)
(53.6 mg) Vio.2
(69.7 mg] v
Silica gel CC
CHCI,EfOAC:MeOH c°“Tp°”“d 9
=20:10:1 (2.2 mqg)
Compovund 5

(13.5 mg)

% Conditions of VLC eluents

- Fr.
- Fr.
- Fr.
- Fr.
- Fr.

V10
V15:
V18
V24

V8 : n-Hex/EtOAc = 80/20

: n-Hex/EtQAc = 55/45
n-Hex/EtOAc = 30/70
: n-Hex/EtQAc = 15/85
: EtOAc/MeOH = 85/15

- Fr. V9 : n-Hex/EtOAc = 60/40
- Fr. V12 : n-Hex/EtOAc = 45/55
- Fr. V16 : n-Hex/EtOAc = 25/75
- Fr. V22 : EtOAc/MeOH =95/5

Scheme 3. Procedure of isolation of compounds 3—9

from T. taquetil
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4—1. DPPH radical scavenging activity test

DPPH (2,2—diphenyl—1—picrylhydrazyl) radical &7 &4
free radical &7 SOy T4 o] 58S FHrlekes WH Sl stuolth. of

kA9, DPPH radical> <}
free radicals 7} EHEM 515nmolA Ze F545 e mapao 89
=olth. sHARE free radicals 27E F v QASAREEH F4o5 Fo B
o} 2,2—diphenyl—1-picrylhydrazine (DPPH-H)°] W »=#&Mo 7 13}y o]
AdaHER, olyst dYFE ol&ste] A5 FAtst &

07(
1l

F29] radical2 WFEAOl AA WS =

—

515nmol A el S3Fx=7}
e 4 Stk (Figure 4).

Ao =
éa =1

|
Ne T AH NH
O,N NO, O,N NO,
NO, NO,
DPPH radical Diphenylpicrylhydrazine
(yellow)

(violet, 515 nm)

Figure 4. Scavenging of the DPPH radical by an antioxidant

= . 21 =
2132 Blois WS $gstga, A

DPPH radical &7 &4
¥} ),
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96 well plate°] v %4

DPPH(in EtOH) &9
ELISA Readers ©|-§3to] 516nmelA 5%
Z 7 AAE (%) tha 2 Al o3 At
£o] 50% 4 o A7 FE(SCs0)E T8kt
vitamin C& AF-&-3F31 .

2 343 sample €9 20 pL(Gn EtOH) ¢ O

180 ©LZ2 E@dto] ALoq 1083+ -S4

jﬂl-[‘l

R

;';Isampie = xqbiawk

) x 100

Radical scavenging activity (%)= (1—

LAeontral

511 5

S

Acontrol : 515 nmoﬂj\i DPPHP/] %

Asample : 515 nmoﬂ/\i Sampleiﬂ» DPPH 1:111——8__01]

=

511 5

S

9/]

E[O{'

511 5

Apiank  : 515 nmoll A sample AHA|9] 3%
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4—2. Elastase inhibiton activity test

N—succ (Ala) 3—p—nitroanilide (SANA) &} &7 4G E=HS ALE
ELISA

A = At
0.2 M Tris—HCI buffer(pH 8.0), 0.1 mg/mL elastase, 7|2 =2 12.5 mM
FEEE FH s
2 AdeM = 96 well plateel buffer 165 #L, SANA 5 xL, elastase 10
L 25CelA 1583 WA F

15|

ey
7

I

SANA, 781 2t NEE+
ST

readers ©]&3%to] 405 nmolX FHLEE
=

pl, 2813 A58 20 puLE
Al &> v ZF2 2 3 = AAEESRA I, o]F HE O Z elastase?
9] FE(Cs50) & AAFSFA T

& 50% AsA7]=d st Al
) =2 2= oleanolic acid, ursolic acidE AFE3F$ T}

Elastase inhibition activity (%)
= [ 1 — (AbSsample — AbSblank) / (AbSconrol — AbSc—plank) 1 X 100
Agample © A1E HHEEN9 FH =
Apank * AIETHE] FEFE
Acontrol © AEE F7FeHA] 2 w3899 FHE
Acpiank © A E 9} elastases H7FetA] @2 &9 FHT
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4—3. A E|F

vl 2 M ¥ AlY (Murine macrophage cell line)?l RAW 264.7 cell,
human normal fibroblast cell?l CCD-986sk< 3t AMxXF 23 (KCLB;
Seoul, Korea) &2 FE H9F wWo} penicillin—streptomycin 100 units/mL¥}
10% fetal bovine serum(FBS)¢] %% Dulbecco's Modified Eagle
Medium (DMEM, GIBCO, Grand Island, NY, USA) ®|A|E A}&3s}o] 37T,
5% COgz incubator ZZeA wjksti om, 39 Az A woks A5k

.

4—4, RAW 264. 7 celloll A9 nitric oxide(NO) A A H 7}

24 Well plateo] RAW 264.7 cell& 3x10° cells/mL& #3311 37T, 5%
COz incubator ZZstell A 18A17F wijeFe & Ao AFEsEith. A vigAIZ]
cell& 1 pg/mL LPS7} &% wix2 w3t ¥ samples =¥z Zh7} 3
7batod 24 A17F ekttt A E NOO &2 Greiss AleF(1% sulfanilamide,
0.1% naphtylethylenediamine in 2.5% phosphoric acid)& ©]-&3}o] A 3|
Fh Foll EAS= NOz o Hejz =4elvt. AlZuet dsel 100 L9

[l |

2
Griess Al2F 100 pLE £33l 96 welll plateo]Ad 108 F<F HESA|7l &

540 nmolA SFEE SA}FH. AAAH NOQ %2 sodium nitrite NaNOy)

_16_



4=5. RAW 264. 7 cell°lA 9] 454 cytokine TNF—«a, IL-6, IL-18

WA oAl 7t

vl 2 M ¥ A9 (Murine macrophage

cell

line)Ql RAW 264.7

cell(3x10° cells/mL)= 1% penicillin—streptomycin® 10% fetal bovine

serum(FBS)©] &% Dulbecco's Modified Eagle Medium (DMEM, GIBCO,
Grand Island, NY, USA) HjA] & AFE-3Fod 37T, 5% COs incubator Z=71ofA]

o) ¥ AT,

24 Well plate®] 3x10° cells/mL2 RAW 264.7 cellS 18A17F Hjerst =

BE TEHEE A, 2447 Bk A AR wjok 3 AdojR Ao

[e)

=

o]g3te] TNF—ea, IL-6% IL-18 U%& =%

oL

=4 o= mouse

TNF—«, IL—6, IL—153 ELISA kit (BD biosciences, USA)E o] &3} t}.

_17_



4—6. Immuoblotting

theFet 2o Al Eel Aeste], wigke] et AEE 38k 2~33] PBS
(phosphate buffered saline) & A|Z3t & 150 p L9 lysis buffers #7}s}
o] 307k lysis AlZATE. Cell lysis & 12,000 rpmeollA 20837 A4 Hg)sko]
Azet AE = AASAT. @94 F5%+ BSA(bovine serum albumin) &
#7358t Bio—Rad Protein Assay KitEs AF&-3te] A= 313l

20~30 ngd =Y lysateE 4~12% gel SDS—-PAGEZ 7|9 %3 &
o]E PVDF (polyvinylidene difluoride) membrane (BIO—RAD, Richmond,
CA, USA)°l 200mA= 35% &<t transferdtSitt.

Aol transfer ¥ membrane® blockinge 5% skim milk7} ¥
TTBS(0.1% Tween 20 + TBS) &5 ARE3ste] d2olA 443F 52 4T
A overnigntstgltt. 1x A== anti—rabbit iINOS (1:1000), anti—rabbit
COX—2 (1:100), anti—goat actin (1:1000)& TTBS €02 3|4 3}o] 2
oA 4413F REGAIZL 5 TTBS9 THF= 53] Alde3ith. 22k FA 2+ HRP
(horse radish peroxidase)”’t ZA%% anti—rabbit 1gG, anti—goat 1gG
(Amersham Pharmacia Biotech, Little Chalfont, UK)& 1:1000°.%2 3] 3}
o] AF=olA 40 ZF HHEAIZ1 $ TTBSS S7TE 33 Algste] keS¢
S 71 M=+ Opti—4CN substrate (Amplified Opti—4CN, Bio Rad) = ©|&-3}

o] gRlste] scan 33T

_18_



4—7. Human normal fibroblasts cellol|4 2] MMP—1 A& &4 A3

24 Well plate]l 5x10" cells/mL2] CCD-986sk cell& 247+ kst
A A E A At & PBS(phosphate buffered saline) & A& 3%t FBSE #
7hekA] 9 EM #ix]2 wgtsto] FAlo] AlEE s=E2 A28ttt

24A7E Fot wd R w|f F ekt WX E 96well-plateel 535+
4T~ overnightdt®] coatings}ith. PBS—T (phosphate buffered saline +
0.1% Tween 20)% 33 MA3tal, 3% bovine serum albumin (BSA)®E 3
7ColA  2A1ZF  F<F  blocking 3Ft. @A Zi=  rabbit anti—matrix
metalloproteinase—1 (anti—-MMP—1)< 3% BSAc°]| 343sle] 100 pLA +
FokaL 37TelA 90 F<t RESAIZL ¥, PBS-T® 33] AlFs3ith. 22k &4
Z+ HRP (horse radish peroxidase)”’} A3¥ anti—rabbit IgGE PzE7HA]
2 3% BSA°l BAste] 100 xLH 538kl 37CA 13§t vhgAZH
PBS-T=Z 33 A% v}, TMB substrate solution ( 3,3" ,5.5
—tetramethylbenzidine, Sigma and hydrogen peroxide in a buffered soluti
—on)= 100 L ¥, AA 307+ WESAIZI %, stop solution (IN
HzSO4) 100 pLE FH7Fste] Rbgs 3] SAA $ 450 nmeld 3%

g 2339,

_19_



MTTI[3—-(4,5—dimethyl—thiazol—2—yl) —2,5—diphenyl tetrazolium bromi
—de] assay®= RAW 264.7 cellS 24 well plate®] 3 X 10° cells/mLz ®F
3tal 37C, 5% CO. s oA 18AIZF vl & 1 pxg/mL LPS9} samples
TR ZH2E Agleto] 24417 vttt w7EA =, human fibroblast cell

4A1ZF B

2l CCD-986skS 24—well platee] 5 X 10* cell/mLE ®F3t1 2

R4

T o - =

¥, ARE FEERE st 24417 wjeFsiith. 24413 i<k 5, 500 p
A

¢
O:

g/mlL 532 MTTE H718te] 37ColA 3A7F <k vk A7l &
Attt o171l DMSOE 7hsto] Aokl AlEg whg-3ke] X1 formazan 3

570 nmolA FFEE =

HES S22 o, ©]& 96 well plated] %371 &
Akt Cell viabilitys t52 2o & Axke o)

;"ilmmpfe
Cell viability(%) = — x 100

LAeontral

570 nmelA &riel LPSE A3t control®] H3%=
511 5

O -

Acontrol :

]

570 nmel A A 8¢ LPSE A& 3 sample?]

Asample :
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1. 3tgE9 +x 44
1-1. = 19 +x &4

Compound 1& 'H NMR spectrum %4 A3 6 5.41 (1H, tq, J
1.2 Hz) 9 signalZ%8 sp’E4& 2t olefin #29 protone] A&S ol
sk 4 Qlgled, & 4.15 (2H, d, J = 6.9 Hz) 9 signalZ24F-¥ AltAef A%t
Y9 double methylene proton¢] U= o4& 4+ AUk T3k § 1.97
(2H, t, J = 7.5 Hz) 9 signalZ%¥ allyl methylene proton®] &= |43}k
¢, & 0.82 (3H, s), 0.85 (3H, s), 0.85 (3H, s), 0.86 (3H, s), 0.88
(3H, s)Z5¥ + 570 methyl proton signals &ls}3it}.

PC NMR 2~ E#A = F 20709 carbon ¥ A7k #&HRCH, I F 6
22.7, 22.6, 19.7, 19.7, 16.2°14 <4 'H NMR spectrumelA o33t 5749]
methyl carbon 9& #latdtt. 6c¢ 140.3, dc 123.1% S 'H NMR

I
o
oo

spectrumell Al A3t olefin  carbon™, Sc¢  59.4°4  Alie] QA3
sstgih. ol wRoz, $A®ak gazdt A3t o

o
=
shtes 22 el S7¢, ol Sl wWol EFH 3= phytold=

17 18 19 0
13 9 5 3
161514 13 170 %

Figure 5. Chemical structure of compound 1
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Table 1. 'H and "C NMR data of compound 1 (400 and 100 MHz,
CDCls)

No. Compound 1
6u (int, mult, J Hz) ¢

1 4.15 (2H, d, 6.9) 59.4
2 5.41 (1H, tq, 6.8, 1.2) 123.1
3 140.3
4 1.97 (2H, t, 7.5) 39.4
5 25.1
6 36.7
7 32.7
8 37.4
9 24.5
10 37.4
11 32.8
12 37.3
13 24.8
14 39.7
15 28.0
16 0.86 (3H, s) 22.6
17 0.88 (3H, s) 22.7
18 0.82 (3H, s) 19.7
19 0.85 (3H, s) 19.7
20 0.85 (3H, s) 16.2
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11.58

e d _,;_W___FJI_,- .!L. a A e I i“'\v‘- e _-___.-!-I‘__
} - ] [ L} | F’P| | L ||i|||}||||.|}ﬂ|||l|] 1 I'

3953 2 1 §§5§ 3 %S ML

Figure 6. 'H NMR spectrum of compound 1 in CDCls

..l i e ik i) biehe
PR Taa: tmm.Q|mmm"m|msumliaolol ..... IIMO
i Meo01 QmEEmE 2

Figure 7. >C NMR spectrum of compound 1 in CDCl;
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1-2. 33E 29 7+ A

Compound 2& 'H NMR spectrum #41 A3 §4 1.8 ppm ©]3te] vERS
signalS2 %5 sp’EA zk= methyl group® protonsZ o¥dE™, ou
3~4 ppmol YERH signalsS mi7bA R sp’ AL ZHE= methyl group?
proton 52 AJAE =, ol AwtA o Z 1.5 ppmeol] WEN}E signalkth I
fto] o3t deshielded® gl vepd 2oz Hel F, I N, § 53 22
AA7E o]l & Aolgt sttt =g, 6ppm F-Foll WERE signalE
vinyl group?] proton¥d Zolz} o4EHY, 8~9.5 ppm HLolA YHEE
signale 4719 pyrrole groupS TPz 23?3} nlwsle] Ags= By
o] A=l ¥ AFEAE YEs peak® FQHUAH. o]E HiROR, 7
2293 g x5 A3} o] 3FE-E chlorophyll cl1 o2 F4 8%t}
Chlorophyll AFAA A 748 F45-8kA] Aot AAadele &8t 44
A Aaprp 53] Agtddd, ol =53 8l ¥ chlorophyll®} ©l&
SAE gREV7F ofd B, x4 38 AV He B wEolt
(Figures 8—10, Table 2).

o
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OH

Figure 8. Chemical structure of compound 2
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Table 2. 'H and "C NMR data of compound 2 (400 and 100 MHz,
CDCls)

Compound 2

Su (int, mult, J Hz) Sc
2k 3.65 (1H, s)

32 6.26 (1H, d, 16.5)
3° 6.13 (1H, d, 11.6)

7! 3.40 (1H, s)

8% 1.65 (1H, t, 7.8)

12! 3.85 (1H, s)
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18318
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Figure 9. 'H NMR spectrum of compound 2 in CDCls

PR TIEEEEY Hu R uE haw

Figure 10.

13C NMR spectrum of compound 2 in CDCls
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1-3. 3¢t= 3, 49 7% &4

Compound 3< 'H NMR spectrum %4 A3 § 6.73(1H, d, J = 8.4
Hz), 6.78 (1H, dd, J = 2.1, 8.4 Hz), 6.92 (1H, d, J = 2.1 Hz) signal
aromatic ring®] proton®. % coupling constant #t< %39 ZF Z} ortho— ¥
meta—couplingst+= Aoz yelgtor § 586 (1H, d, J = 2.3 Hz) ¥ 6
5.88 (1H, d, J = 2.3 Hz) signal2 coupling constant #= E3}9]
meta—couplingS 3= sp” proton®.® o448t °C NMR spectrum 4]
A3 §c 100~160 949 signals F3l, aromatic ring®] A== & + 9
Aom, 1571 ©as 7M1 Sl Zex Hol ol AF Al flavonoidd =
ok & gtk ol nigowm EA*: gz A compound 3
epi—catechin®® % &4 3}t}.

Compound 4 'H NMR spectrum %41 A7 A& A<l flavonoid signal$le
i & 4 e, 6 6.19 (1H, d, J = 1.6 Hz), § 6.37 (1H, d, J =
1.6 Hz) 9] signal aromatic ring?] proton® & A& Zt¥} coupling constant
#= &8t meta—couplings o= U TELS AYS AV, 6 6.85
(1H, d, J = 9.0 Hz), & 7.57 (1H, dd, J = 2.2, 9.0 Hz) ¥ & 7.71 (1H,
d, J = 2.2 Hz) 9 signal aromatic ring®] proton®. = coupling constant #t
S %5319 ZF 7} ortho— % meta—couplings 3= Ao 2 velyth 6 5.22
(1H, d, J = Hz)9 anomeric proton? coupling constantE Z3] 2
—D—glucopyranosideS o489 th. °C NMR spectrum #4247, @A
7} 2178¢]1a1, 1570¢) agylcone carbon signal?l 67§2] sugar carbon signal©]
S A g 4 AT §c 179.49 signal carbonyl carbon® S oAtst
AT, dc 94.9 — 166.8 signalES sp® carbon®® oAt glth X 3H oo

signal 8¢ 104.4, 78.4, 78.1, 71.2, 75.7, 62.5°]™, anomeric proton<]

30
o

o

coupling constant # (J = Hz)& &3t w33 Hlwste] 3
—D—glucopyranosided = &l3}3it}.
'Hel C NMR dataZ wlwdt A3 30 9xo] Fo] X% flavonoid

BT
glycosides® o4Fst 4= QIqith o]2 HlE o & compound 4= 3273 ulw
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3l quercetin—3—0— B —D—glucopyranoside <, isoquercitrin®. = &4 3}

t} (Figure 11—15, Table 3).

compound 3

compound 4

Figure 11. Chemical structures of compounds 3, 4
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Table 3. 'H and "C NMR data of compounds 3, 4 (400 and 100 Mz,
CD30D)

Compound 3 Compound 4
e Su (int, mult, J Hz) 8¢ 6u (int, mult, J Hz) Sc
2 4.75 (1H, s) 80.0 158.5
3 4.13 (1H, m) 67.6 135.6
4 2.68 (1H, dd, 2.8, 16.8) 30.6 179 4
2.80 (1H, dd, 4.6, 16.6)
5 158.1 163.0
6 5.88 (1H, d, 2.3) 96.4 6.19 (1H, d, 1.6) 100.1
7 157.8 166.8
8 5.86 (1H, d, 2.3) 95.9 6.37 (1H, d, 1.6 ) 94.9
9 157.5 158.9
10 100.1 105.4
1 132.4 123.2
2' 6.92 (1H, d, 2.1) 115.4 7.71(1H, d, 2.2) 116.0
3' 146.0 149.9
4' 145.9 145.9
5' 6.73 (1H, d, 8.4) 115.9 6.85 (1H, d, 9.0) 117.5

6' 6.78 (1H, dd, 2.1, 84)  119.4  7.57(1H, dd, 2.2, 9.0)0 123.0

1" 522 (1H, d, 24)  104.4
2" 75.7
3" 78.4
4" 71.2
5" 3.20 (1H, m) 78.1
o 369 (IH, dd, 24,119 _

3.56 (1H, dd, 5.6, 11.9)
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Figure 12. 'H NMR spectrum of compound 3 in CDsOD
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Figure 13. ®C NMR spectrum of compound 3 in CDsOD
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Figure 15. *C NMR spectrum of compound 4 in CDs0D
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—4. gteh& 59 7x &4

Compound 59 FZ%+ 'H NMR(CDCl;, 400MHz), 'C NMR(CDCI;,
100MHz), DEPT-135, 'H-'H COSY, HMQC, HMBC, ESI MS%& %3t} &
&ttt '"H-NMR spectrum 4 A3 ¢ 3.21 (IH, dd, J = 5.1, 11.2
Hz) 9] signalZH-E sp’EALS 2= protong o389y, 38 H o= 1~2ppm
il UEb= protons Btk °Ffl deshielding ® ZOE Hol AV ET}
& ARRTE A gEol s Zlolgt odsialth. tiFE 2ppm ofstel A
signal&< aliphatic ¥49°] ZA%% protons A ZHolz}t oAstdon, 1 =
6 1.45 (3H, s), 1.25 (3H, s), 1.04 (3H, s), 0.99 (6H, s), 0.98 (3H, s),
0.90 (3H, s), 0.82 (3H, s)°lA = 7702 methyl proton signals <13}
t}. "C—NMR spectrum ¥4 A3} §. 181.89] carboxyl”]¢] carbon signal
7, 6. 90.7, 77.5, 76.9 signals T AT F AU AFHEA
deshielding¥ methine carbon® 2 3712 Ak -3t 9% carbon®| 9l
&5 o & 5 9k =3, 'H-NMR datas} wpH7EAE o329 signalol
15.5, 16.5, 18.7, 18.8, 24.1, 28.1, 33.4°f &+3¥3}%1 2™ ©] signal T3t >3}
H 24 &FaE 7709 methylZ]7F As= oAdskadd
UC NMRE 53 3dEo°] 3071 o149 @iz olFojiss s,
DEPT—-135% & 9709 4= ®24, methine”’]7} 1370, methylene®] 107§

Nee Gt (Figure 19).

'H NMR, ""C NMR, DEPT-135% %38 <43 F2 +x9 43 +x F
A4S 98 2D NMRS #4138ttt '"H-'"H COSY NMR spectrums £a A&
coupouling 33 3= FAE Fe, HMQCE aliA e ©iel A4 94
el 9= 745, HMBCE &8iA= 7 &ael disl long—range A%< 3kl
AT FAE, NOESYE Tt gitdoz 77k AZled Sl F42 #AE

1D NMR¥ 2D NMR<E %3] compound 55 Ex}20] CsoHz005¢ &&=
dAsteitt. ol EUlE  ESI-MSE®E  BA3%  ZAi m/z  495.3425

[M—H:0+Nal] "2 A3 31359 Ea# CyoHisO4Na 495.41259F A x)&

off



< stk (Figuer 24).
Z4zke] 717184 datag 71 o® dte £@™ & AAE A3} compound 5%
5

gekglar, o et

o

11 |
B,12a,13 8 —trihydroxyoleanan—28—oic acid® &<l

w

= FAAEES Bl =2 or B g ks gloy, AdEeME AR &
g e veRn o FgEe IR Ee (o] = 44397 (o
59 AR= th= % (Table 4)

(@R

=
0.011, CDCly)elH, 7]7]s+4 < &% compoun
9} 7tk (Figure 16—24, Table 4, 5).

Figure 16. Chemical structures of compound 5

Table 4. Informations of compound 5 from 7T.taquetii

Feature White powder
Molecular formular Cs0H5005
Molecular weight 490.2

specific optical rotation [a]®y = +4.39° (c. 0.011, CDCls)
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Table 5. 'H NMR, *C NMR Chemical shifts and informations of HMBC of compound 5

Compound 5
NO.
8¢ Su (int, mult, J in Hz) HMBC (H—C)

1 39.0

2 27.4

3 77.5 3.21 (1H, dd, 5.1, 11.2) C-23, C-24
4 39.6

5 55.3

6 17.9

7 34.3

8 42.2

9 44.9

10 36.6

11 29.0

12 76.9 2.18 (1H, m) C-13
13 90.7 C-26, C-27
14 42.4

15 28.2

16 21.3

17 44.7

18 51.3

19 39.1

20 31.7

21 34.1

22 27.6

23 28.1 1.15 (3H, s)

24 15.5 0.99 (3H, s)

25 16.5 0.88 (3H, s)

26 18.8 1.01 (3H, s)

27 18.7 1.31 (3H, s)

28 180.1

29 24.1 0.90 (3H, s)

30 33.4 0.78 (3H, s)
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Figure 17. '"H-NMR spectrum of compound 5 in CDCls

Figure 18. "»C—NMR spectrum of compound 5 in CDCl;
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Figure 19. DEPT—135 spectrum of compound 5 in CDCl3
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Figure 20. 'H-'H COSY spectrum of compound 5 in CDCls
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Figure 21. HMQC spectrum of compound 5 in CDCls
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Figure 22. HMBC spectrum of compound 5 in CDCl3
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Figure 24. ESI-MS spectrum of isolated compound 5
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. 3HE 6, 7, 89 7xE

Compound 6< &A 4z o8 setEz s, 2322 %3 compound 6
oleanolic acid® 1% gt}

compound 7, 82 'H NMR¥} "C-NMR AHEHS H|TdRYS ),
oleanolic acid$®} H]5=st oFd-& YEho], o] 9A] oleanane skeletons 7}%
triterpened ZO% o EHATH

Compound 7 'H-NMR spectrum #4 ZA3 § 525 (1H, t, J = 3.4
Hz) 9] signalZ2%E sp*EAS Zt= olefin 739 protons A8, o
3.66 (1H, ddd, J = 10.5, 10.5, 4.6 Hz), & 3. 50 (1H, d, J = 11.0 Hz) ¢
signal EZ5FE AkAo] <1H3E 992 proton¥ S dAEET. 6 2.85 (1H,
dd, J = 13.3, 4.0 Hz) 9] signalZ5E methine proton & Zo|z} A5t T
Tk 6 1.18 (3H, s), 1.04 (3H, s), 0.95 (3H, s), 0.84 (6H, s), 0.70
(3H, s)ollA/l %= 6709 methyl proton signals® &3¢tk “C—NMR
spectrum w4 A3 §. 181.8¢ carbonyl carbon signal®, &. 144.9,

[:1
l"

121.4 signals E3 A3 A<l olean type? olefin carbon signaldS &<l &
T AUATh TS 5. 78.5, 68.0, 67.6 signalZ T AVISAHEI F vt
21743l deshielding® methine carbon® 2 370 AbAe] <QHsE X9
carbone| Qa2 o & & qdQlHh o]2ld A4 A=+ F8 compound 7
o +xE 2,38,23—trihydroxyolean—12en—28—oic acid= F733F3 L, 7]
&9 %H‘O)Jﬂr Hlwste] 2 ¢a,33,23—trihydroxyolean—12en—28—oic acid=®

Compound 8& 'H-NMR# "C—NMR spectrum< %3 compound 79 7|

o] vl=E kA peak#tS YERANUA W, 'H-NMR spectrumels & 1.29

(3H, s), 1.28 (3H, s), 1.10 (38H, s), 1.02 (3H, s), 1.01 (3H, s), 0.99

(3H, ), 0.96 (3H, s)& Fal 770¢ methyl proton signal®} 'C—NMR

spectrumel A 6. 84.5, 69.6 signals &3l HZE 2712 Abael] A5 s $14]

9 carbonol Y& AR, olF wgow EHWi nmetel masline
3

acid =43ttt (Figure 25—31, Table 6).
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Compound 6

Compound 8

Figure 25. Chemical structures of compounds 6—8
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Table 6. 'H and >C NMR data of compounds 6—8 (400 and 100 MHz,
CD30D and pyrydine—ds)

Compound 6 Compound 7 Compound 8

No.
Su (int, mult, J Hz) 8¢ Su (int, mult, J Hz) 8¢ Su (int, mult, J Hz) Sc

1 39.0 45.8 225 (1H, dd, 4.3, 124) 48.2
3.66 (1H, ddd, 4.6, 4.08 (1H, ddd, 4.2,
2 28.1 68.0 69.6
10.5, 10.5) 10.3, 10.3)

344 (1H, dd, 5.7,

100 78.2 3.50 (1H, d, 11.0) 78.5 340 (1H, d, 9.2) 84.5
4 39.4 42.3 40.6
5 55.9 47.8 56.8
6 18.8 17.8 1.80 (1H, m) 19.7
7 33.4 32.5 35.0
8 39.8 38.9 40.7
9 48.2 47.3 48.4
10 37.4 37.6 39.3
11 23.8 22.7 24.1
12 5.28 (1H, t, 3.6) 122.6 5.25 (1H, t, 3.4) 121.4 548 (1H, t, 3.4) 123.5
13 144.8 144.1 145.5
14 42.2 41.5 42.8
15 28.4 29.3 28.9
16 23.8 27.3 24.7
17 46.7 46.3 47.7

3.31 (1H, dd, 4.1, 2.85 (1H, dd, 4.0,

18 42.1 41.1 328 (1H, dd, 4.0, 130) 43.0

13.7) 13.3)
19 46.6 45.7 47.3
20 31.0 30.5 31.7
21 34.3 33.6 33.9
22 33.2 31.8 33.7
23 1.25 (3H, ) 28.8 67.6 1.28 (3H, s) 29.3
24 0.99 (3H, s) 16.5 1.04 (3H, s) 12.5 1.02 (3H, s) 17.6
25 0.91 (3H, ) 15.6 0.95 (3H, ) 16.5 1.10 (3H, s) 17.2
26 1,04 (6H, ) 17.5 0.84 (6H, ) 16.4 0.99 (3H, s) 17.8
27 1.30 (3H, ) 26.2 L18 (3H, s) 25.5 1.29 (3H, s) 26.5
28 180.0 181.8 182.1
29 0.97 (3H, ) 33.4 0.70 (3H, ) 32.7 0.96 (3H, s) 34.0
30 23.8 23.1 1.01 (3H, s) 24.1

_42_



%
3 /55 |
lJ L
i | :iiJ :i'-l
| | I i!._ o _.J_'.fl'li, _F_____'|:..L‘II;§.']=:{.'!MT i;I|f.l. -
o - ey | e ..l.l..”. :”-,,'"'-,I,;.-.'_,:,.,;J'J;.H'li-.-' M

g4 - — |
100 - —

£.5940
85161

T TR T e

Figure 26. '"H NMR spectrum of compound 6 in pyrydine—ds
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Figure 27. "*C NMR spectrum of compound 6 in pyrydine—ds
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Figure 28. 'H NMR spectrum of compound 7 in CDs0D
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Figure 29. ®C NMR spectrum of compound 7 in CDs0D
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Figure 30. '"H NMR spectrum of compound 8 in pyrydine—ds
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Figure 31. "®C NMR spectrum of compound 8 in pyrydine—ds
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1-6. 3tst& 99 +x &4

Compound 9 'H NMR spectrum #4 A% ¢ 5.36 (1H, d, J = 5.0 Hz)
9 signalZH¥ sp’EAE 2 olefin 729 protond A, ¢ 4.01
(1H, m) 9] signalZHFE A4 AH st X9 methine protone /a3t
6 0.67 (3H, s), ¢ 0.87 (3H, s), 6 0.89 (3H, s), & 0.91 (3H, s), ¢
0.95 (3H, s), ¢ 1.00 (3H, s) =% F 6702 methyl proton signals &<l
SFATE B3 6 3.62—-4.609 signale §3ole] To] AgHS Aol o dsHA
om, § 5.07 (1H, d, J = 7.7 Hz) % anomeric proton® coupling constant
2 E3}o] B —-D-glucopyranoside)S oJ243¢lth. '°C NMR spectrum 4]
An o 1413, & 12245 %3kl 'H NMR spectrumelA <43t olefin
carbon®} & 78.9°A4 AbAol 143 methine carbong FAsFSith At
el FHE 6 103.0, 79.1, 78.5, 75.8, 72.1. 63.4°14 6719 signal¥} 'H
NMR dataZ E3lo] A oJ4st B —D-—glucopyranosided S #3772 %3
gHelakgitt. o] & uE o ® compound 9% 3§43} nlwate] sterol WiEHA|
el sitosterol-3—0— 8 —D—glucopyranoside =, daucosterol® &3}t

(Figure 32—34, Table 7).
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Figure 32. Chemical structure of compound 9
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Table 7. 'H and "C NMR data of compound 9 (400 and 100 MFz,

pyrydine—d5)

Compound 9

No. :

ou (int, mult, J Hz) Sc
1 37.4
2 30.4
3 4.01 (1H, m) 78.9
4 40.3
5 141.3
6 5.36 (1H, d, 5.0) 122.4
7 32.5
8 32.6
9 50.8
10 39.8
11 21.7
12 37.9
13 42.9
14 57.4
15 24.9
16 29.0
17 56.7
18 0.67 (3H, s) 12.4
19 0.95 (3H, s) 20.4
20 36.8
21 1.00 (3H, d, 6.4) 19.9
22 34.6
23 26.8
24 46.5
25 29.9
26 0.91 (3H, s) 19.6
27 0.89 (3H, s) 19.4
28 23.8
29 0.87 (3H, s) 12.6
1 5.07 (1H, d, 7.7) 103.0
2' 4.60—3.62 (suga H) 75.8
3' 79.1
4' 72.1
5' 78.5
6' 63.4
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Figure 33. 'H NMR spectrum of compound 9 in pyrydine—ds

Figure 34. *C NMR spectrum of compound 9 in pyrydine—ds
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2. DPPH radical scavenging activity
2—-1. =& 4 #3E DPPH radical &4 &7

TG o 70% e FEE 9 £2E9 DPPH radical &7 @45 =
Aottt FEE3 A 28 & diste] 6.25, 12.5, 25, 50, 100, 200 g
A FeHA Ads AAIEY, SCs #h= A
Abskelth, 1 AY SCso #tel F=&89 A% 52.18 pg/mL, EtOAc layer
24.68 pg/mL, n—BuOH fraction 34.43 pg/mL%Z tx7< vitamin C(5.78
pg/mL) RHU "o Ak, o] JA] £ DPPH radacal &7 &7d°] S+

S Fgold = YAt (Figures 35, 36).
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Figure 35. DPPH radical scavenging activities of extract

and solvent fractions
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Figure 36. SCs¢ value of DPPH radical scavenging activities of extract

and solvent fractions

2—2. B¢% 3% DPPH radical &7 &4

wolvlupit Qo2 RE Eg¥ compoundE2 DPPH radical &7 4 &
gakolch. 247ke) stgEo] diske] 3.125, 6.25, 12.5, 25, 50, 100 xg/mL<]
FEE 2w HIlWA AFS Wysto] SCs #h= AlAtsk T
1 A3 compound 3, 4, 8¢ SCso #tol 72t 5.41, 12.41, 9.75 pg/mL=E Tl
Z7Q1 vitamin C(5.71 xg/mL) & FAFSE # OS2 ©]& compoundEs©| 53t

radical 24 &4 82 7S &2 & 5 AA T (Figure 37, 38, Table 8).
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Figure 37. DPPH radical scavenging activities of isolated compounds

Table 8. SCso values of DPPH radical scavenging activities of isolated

compounds
Compound No. Compound name SCso(ug/mL)
1 [G-sitosterol >100
2 chlorophyll c1 >100
3 epi—catechin 5.41
4 1soquercitrin 12.41

3,12,13-trihydroxyolanan

0 —-28-oic acid > 100
6 oleanolic acid >100
7 arjunolic acid >100
8 maslinic aicd 9.75
9 daucosterol >100
P;%Sr'ligri\éle vitamin C 5.71
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Figure 38. DPPH radical scavenging activities of compounds 3, 4, 8

and vitamin C
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3. Elastase inhibition activity

3-1. F&& 4 H3E9 elastase inhibition activity
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gk = At (Figure 39).
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Figure 39. Elastase inhibition activities of extract and solvent fractions
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3-2. 8% §3E9 elastase inhibition activity

wolvj it ooz RE Hld compoundE9 elastase Al &S =33t
ATk 1 F FAo] 3= compound 6, 8 tisl ARt 100, 50, 259 FEZ A
29 s=E 2u¥ FHelWA A AAlske], 1Cs #b= Akt 1 A3
compound 6, 8% ICso #t©] 43.6, 89.52 pg/mLZ Wx
acid(44.94 g g/mL), Ursolic acid(32.74 pg/mL) 9} §AFSE gto 2 o]E &3t

=+59] elastase A3l Aol A& AT F A (Figures 40, 41).
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B 25 pa il
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Figure 40. Elastase inhibition activities of compounds 6, 8

and oleanolic acid, ursolic acid

_55_



100
a0 4
80 4
70
G0 -
50 44 .94

436
40 32.74
a0
20 7
10

Cleanolic acid, Ursalic acid comp oundG comp oundS

8952

g0 (Bg/mL)

1

IC

Figure 41. ICso value of elastase inhibition for compounds 6, 8
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By yUF o FFE 9 23E] AEEA Ay, A A4 AdRoldEd
human normal fibroblast cell(CCD—986sk)el MZS #2 F%(100 g4
g/mL) % A2lstlad, samples ¢ &"E control® A&lste], 1 Ay} gt
°] 100%2 A=&= 7Hd W 242+ ks Foto] A Z R yEhdiith A gt
A3}, n—Hex layerd|lAd+= Addoz A4S YeRY o, EtOAc layerd}
n—BuOH layerS ©3]8 cell 7 2718t 7S & & 4 9t (Figure

42).
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Cell viability (%)

Sample concentration : 100 pg/mL

Figure 42. Cell viabilities of human normal fibroblast CCD—986sk treated

with extract and solvent fractions

ME Z4 a3E Jehg 99, ethyl acetate =] ths] 25, 50, 100, 200,
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300 pg/mLe FE= HAge U A& 43, g5 dEHo= Ao] F7} s

t A % @ 5 AT (Figure 43). BEA ojma Qo] QA Fldl7)
8] WS Aol F7h AR o AWekuA SHA)
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Figure 43. Cell viabilities of 7. taquetii EtOAc fraction against

human normal fibroblast cell
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By U ey et stdEE] AESAA A, A A Aol
¥l human normal fibroblast cell(CCD—986sk) ] &S #2 F%(100 4
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Figure 45. Cell viabilities of compounds 7, 8 against

human normal fibroblast cell
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4—2. Collagenase (MMP—1) Aa|&A 43}
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Figure 46. Collagenase (MMP—1) inhibition activity of EtOAc layer
from 7. taquetil
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Figure 47. Collagenase (MMP—1) inhibition activities of compounds 7, 8
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5. RAW 264.7 cell& o] &% &9 &4 A

fuieu)

43}
5—1. F=&5 4 B3 E9 nitric oxide A oA W A =A H7}

B olo] A adte] wA= TS Potry] fE WA FAIAUYF <l
FEE 2 FgEo] RAW 264.7 cellolA LPSell &gk NO #3/del mX= JF
S ZAFeEAATE 94 sample 100 pg/mLe T2z AdS 23yste] FAo] 9l
A gelakdnt. 1 A9 LPSeF $ulivks A2t LPS(+) 8 NO A Ze 1]
wakRe W, 70% A FEEIAE 23.58 M= 19.1%7F st on
EtOAc layerold Z+Z 9.63 pMZ 67.0%7F #4sh= AL FAsdch
n—Hex layer? A$o= NO Ao o501, celld] W&l ¢F 20% A

_(,3‘
Lo M=ol St (Figure 48).
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Figure 48. NO production inhibitory activities and cytotoxicities of

extract and solvent layers
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of EtOAc layer
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Figure 50. NO production inhibitory activities and cytotoxicities
of isolated compounds
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t}.

Ad Ay LPSeF &vivks AHEd LPS(+H) 8 NO A ZFs nluwsisls o,
compound 1, 7, 8 5 AMX JA4o] glglon % oJ&EXOE N

Aste AE F & 5 AAtH(Figure 51).
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Figure 51. NO production inhibitory activities and cytotoxicities of

compounds 1, 7 and 8
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5-3. 9%4 cytokine TNF—a, IL-6, IL—18 A4 o4 =34

THZ A% NO A4 94 &4 JERY ethyl acetate = 7HAaL
= vk Ao FQ3HA L= IS5 cytokinel® IH A TNF-
a, IL-6, IL-18¢ AXZF 34 HFS o HPs3th EtOAc layer]
TNF—a, IL-6, IL-18 & 5743 A3, LPSS §mivtE A2 s LPS(+) 9}
g}%’co] 01041:-] H]—Uil IL-6, IL-18 Ag/ﬂ
21t} (Figue 52).
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Figure 52. Inhibition of LPS—induced secretion of pro—inflammatory
cytokine TNF—«a, IL—6 and IL—15 by EtOAc layer
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0 74 oA 4= HERlSlY compound 1,
7 and 89 HEAE %7l d5 Wb Ao FQsA FEseE ATH
cytokine® 2 4#% TNF-ea, IL-6, IL-189 A% 54 23S ¢ 1y3
Atk Sk 43 LPSeF 8winks A 2lsk LPS(+) & vlwetal= o, TNF-«
+ A Z W3ge] Y WhE, compound 1, 7 and 8

2 IL-6, IL-18 Aol AdAH= A &2l & 4 AT (Figure 53-55).
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Figure 53. Inhibition of LPS—induced secretion of pro—inflammatory
cytokine TNF—«, IL—6, IL—1/4 by compound 1
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Figure 54. Inhibition of LPS—induced secretion of pro—inflammatory
cytokine TNF—e«, IL-6, IL-18 by compound 7
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5—4. COX—2, iINOS<9] 23 A3 &4

AZHFS oA 2 A 3E (marchrophage) = WA o] W3l tumor necrotic

factor—a (TNF—-@a), interleukin—6 (IL—6), interleukin—1p4 (IL—-1p8)%}

£l

cycloooxygenase—2 (COX—-2)& #43Fe] NO ¥ prostaglandin E»(PGEs) &
Attt ol Wsas & dex LPSE 18 -S4 Mazeute] =43t
RAW264.7% 2 tiAAxZelA  TNF-e, IL-6, IL-18% 2
pro—inflammatory cytokines %7M|7]+= AS=Z d&A Qit}y. Ay o=
NO= Al T4 AAsty dos 4dstay A3 dds widstes =
Fek g gty ey 5 whEo]l dojud - Al E oA INOSe] W]
S7bste] @2 e NOE Aoy, HeshA AAE NOw= =79 &4, #4
2 W] & frEete] fdERkes SXA71A ®uk 3 PGEv d5°l 4o
v oA A COX—20 oJa A EA Bt

kA, A5s FEsteE T2 AR INOSeF COX—22] AZuelA e wd-S

rlo

od= felztE AAISELL, inducible nitric oxide synthase (iINOS) &}

7+ 0.
) N

kv

BAUT Qo] dd 42 syl Sl NOSF cytokine(IL—6, IL—148)
o A AAIE Flskia, o] A#sl INOS, COX—2 whd o] bd o A 9} 2

Western blote ©]&slo] F+ wulze] Wy =& H
wakdoh A&l EAdS HEFHY ethyl acetates 2 compound 1, 7 and 89
2 sEHE AYs Ayt A A, LPSE AHelshA] kol 24317t
o]Fo] AA| ok (=)A= INOS9F COX—29 o] Holx] okgton} LPS
oF Sulvk-E Ak (+)olA INOSSF COX—29] o] &g,
Compound 7°llA4+= COX—22 &L A=A &kd ®bAH, INOSS| #HE
T oEHow At As #HEE £ ql%loen, ethyl acetate T
compound 1 and 8 ¢4 #ZE AW NO2 cytokine(IL—6, IL-18) %2} 2
Fde FE gEH O INOSQ COX—29 Wdo] ZAAiH= AS &S &
Atk (Figure 56, 57).
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Figure 56. Inhibitory effect of EtOAc fraction on iINOS, COX—2 and
B —actin protein expression in RAW 264.7 cell stimulated with LPS

" 55kDa
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Figure 57. Inhibitory effect of (A) coompound 1, (B) compound 7 and
(C) compound 8 on INOS, COX—-2 and B —actin protein expression
in RAW 264.7 cell stimulated with LPS
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B ol 70% oleE FEEa 8 SAeAMd et sxH R 3
st n—hexane, ethyl acetate, n—butanol, water fractions @I} °ol&
ethyl acetate fraction®] ©3] vacuum liquid chromatography (VLC),
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1D, 2D NMR= ol&3l st&9 725 st =d3t vlasto] F 9719
steEs wel-sd skl
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acid (6), arjunolic acid (7), maslinic acid (8), daucosterol (9)= &= ¢S]
t} o] T epi—catechin (3) & A|Ysta, BF B UFoA HFozE F
g ssEelt. 1 % sEE 5 (3,12,13 — trihydroxyoleanan—28—oic
acid)> 1D, 2D NMR dataE %3l triterpenoid AIG AlGF3}gHE= o Aksh
i, k=] dist ¥ Aggst JHE Skl flsl ESI MS, polarimeter ]
data® BN, 1 Ad FuEA S Foto] PR =R B
v ot HAdEoM s Ager Fe9d AsdE AEA0. st =
IMe] Fe sEEel st Ay AdS s
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o

o
kel

ikt g4 A Ay FFF, ethyl acetate @ n—butanol fraction® A =
< DPPH radical &7 @45 ®lvh 229 3+3=° DPPH radical &7 &
A A= compound 3, 4, 82 SCs0 #t©l 5.41 pg/mL, 12.41 pg/mL,
9.75 pg/mz hFel vitamin C(5.71 pxg/mL) e} FAFSE EAo] 2L &
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g/mL, 89.52 pg/mLZ tZEZT< oleanolic acid(44.94 pxg/mL), ursolic
acid(32.74 pg/mL) e} frAFSE ghow £2 &Ado] QS sl 1 =
compound 6+ oleanolic acid® TF&% YOS, oleanolic acid®} ursolic

acide} XA O FAS ZEoR F2 @40l YEEaS &9 2 5 38

+

At A oAl E(CCD—-986sk) & o] 83t A3 oA = ethyl acetate +& =3}
w2l¥ 3}etE F compound 7, 8eA FE oEXRow A A gyE UEHY
of I FAS E¢oY T2 FEbA T2 g YERER AR

collagenase (MMP—1) &4 A3 Ay, 25 % oJEXOE MMP-1 Ao
Hasts s A & 4 Q9o

7, 80l Al A glo] NO BAEES oAlsh: 25 &l & F jllen, 7] 4
S AARRD Aol EFQD S AT miz7HAI R IL-6$F IL-18E & o&EF S
2 Adfste s FAT F UAArE TS ol g NOSE Ale]EFRR] o Al=
INOS9} COX—-2 @Al dgd oAAE Fa o] Foffth= AE Western
blotting A¥-& &3kl &1 & 5 AT

AltekeE]l compound 50lA = w2 @Al yEhA] efskth

=
nE
of 37t e HA Vs FEE 2R &8 ThsAE G9lE + Al
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