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ABSTRACT

In this study, anti-oxidative and anti-tyrosinase activities were examined on
the extract from 7Tilia taquetii branches and their active constituents were
identified. This study was designed to evaluate its extract and isolated

compounds as the potential ingredient in functional cosmetics.

The extract was prepared from the branches of T. tagquetii with 70%
aqueous ethanol. The ethanol extract was partitioned successively into
n-hexane, ethyl acetate (EtOAc) and n-butanol. The extract and fractions
were subjected to DPPH radical scavenging and tyrosinase inhibition tests. In
these studies, very strong DPPH radical scavenging activities were observed
for the extracts. However, they showed very weak tyrosinase inhibition
activities. The identification of the active constituents were conducted with
the EtOAc-soluble fraction. Repeated column  chromatography on
normal-phase silica gel and Sephadex LH-20 resulted in the isolation of eight
compounds, orobol 4'-O-B-glucopyranoside (1), 3’-O-methylorobol (2),
cleomiscosin A (3), cleomiscosin B (4), 34-dihydroxybenzoic acid (5), B
-sitosterol (6), epi-catechin (7) and oleic acid (8). Among these, the
compound 1 is new, and the other compounds were isolated for the first time
from 7. taquetii. The elucidation of the chemical structure of the compounds
1-8 were accomplished using spectroscopic data including 1D and 2D NMR
spectra, and by the comparison of their data to the literature values. The
isolated compounds were also subjected to the above biological tests. The
compounds 7 (SCsy 17.7 ng/mL) and 2 (SCsy 785 ng/mL) showed good DPPH
radical scavenging activities compared to ascorbic acid (SCs 7.7 ng/mL) as a
positive control. In addition, DPPH and hydroxy radical scavenging activities

were examined using ESR spectrometer, strong activities were observed in

- viii -



the compounds 5 and 7. For the tyrosinase inhibition test, the compounds 3
(ICso 12.9 pg/mL) showed good activities compared to arbutin (ICsy 104.6 1

g/mlL) as a positive control.
Based on the above experimental results, it is suggested that the extract

from Tilia taquetii branches could be potentially applicable in cosmetic

formulation as the functional, especially whitening ingredient.
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E3 BE9E, #e2ld sdEY Aggd dqelN 3= 540l Thermo
Electron-labsystems Multiskan EX(ELISA reader)E ©| £3}% 3L, radical &A%
A EA = JES-PA 200(JEOL, Tokyo, Japan) ESR(Electron Spin Resornance)

spectrometerS A& 3} U}
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Figure 9. Pictures of Tilia taguetii
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2-1-1. BT 7k 9] 70% EtOH F&& F% 2 &g HA1xh

AZE FeprEol] s BATF(-230)F 20099 99 A stol
28 AEA F SANA AAAE AL ARG AAE 27 25
(o3

< AlE 9000 g& 70% EtOH 18 Lell F=lstar A 2oA 2443 wrtalo] 3
-

EtOAc(ethyl acetate)%, n-butanols % waters & 4719 &v&d&S AT}

(Figure 10).

2-1-2. VLCel 9J3gt &334 (A 1=}

o

&8 3lo] AojF EtOAc 8% 30 g& 7 silica gel® F73 glass
columng ©]-&3te] 7St A ARviEIHI(VLC)E AAISAUTE AHEE &=
o2 n-Hex/EtOAc(0~100%), EtOAc/MeOH(0~100%) gradient -& v (300ml) =
Ag o] &3ttt o] HAA F 3R FIES AAHFigure 11).

N

2-1-3. VLCE 48t E& &4 compound 1, 4, 7, 8 2] 7A

2-1-201 4 dojz 38718 HFLE F EIE v23(3515 mg)E CHCl/MeOH =
3/1~1/3 gradient ¢ &vw]x71 902 Sephadex LH-20S AMg3te] £ 831% 3, L



T 85 v23-se-5olA compound 1(11.0 mg)S EAv}. & v15(594 mg)

S MeOHE o] &3l AAASS compound 4(3.1 mg)e AJvt FIE

v20(322.7 mg)e EtOAc/MeOH = 100/0~0/100 gradiente] &vjzAo= A

_4

silica gel CCE Fa3te] +F3drt. 1 F +8E v20-np-2(23.7 mg)s vhA

CHCIs/MeOH = 3/19] &vjz7do 2 &4 silica gel CCE F33le] 3 5 &

L5 v20-np-2-np-2(5.7 mg)°l A compound 7& <AArt EFE v6(33.8 meg)S

n-Hex/EtOAc = 3/1¢] &v|ZAHo 2 <4 silica gel CCE F33le] Hd 3,

O F ¥ E v6-npl(8.7 mg)ol A compound 82 A Figure 11).

‘ Dried branches of 7ilia taguetii (900.0 g) ‘
Extraction with 70% EtOH
25°C, 24h, 3 times

‘ Extract of Tilia taquetii (61.9 g) ‘

‘ Extract (35.4 g, portion of whole extract) ‘

1. Suspend with water and add the n-Hexane
2. Fractionation

n-hexane Fr. @ter Fr.

329
1. Suspend with water and add the EtOAc
2. Fractionation

EtOAc Fr. Eter Fr.

(7.5 g) .
1. Suspend with water and add the n-Buthanol
2. Fractionation

n-buthanol Fr. water Fr.
(125 g) (10.5g)

Figure 10. Scheme of fractionation process about extract(2-1-1)

_14_
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EtOAc Fr. (3.0 g)

vacuum liquid chromatography
n-Hex/EtOAc (0~100%)
EtOAc/MeOH (0~100%) step gradient

el

silica gel CC
n-Hex/EtOAc=3/1

vb
(33.8 mg)

v 15
(594 mg)

v 20
(322.7 mg)

v 23 v 38

(351.5 mg)

recrystallization

silica gel CC
EtOAc/MeOH=0/

100~100/0

gradient

Sephadex LH-20 CC
CHCly/MeOH=3/1~3/1
gradient

compound 8
(8.7 mg)

compound
(3.1 mg)

= v20np2
(23.7 mg)

compound 1
(11.0 mg)

silica gel CC
CHCl;/MeOH=3/1

(5.7

compound 7

mg)

* conditions of eluants
v 6 : n-Hex/EtOAc=75/25
v 23 : n-Hex/EtOAc=5/95

v 15 : n-Hex/EtOAc=30/70
v 23 : EtOAc/MeOH=90/10

Figure 11. Diagram of isolation process of compound 1, 4, 7, 8 from T. taquetii

Collection @ jeju

_15_



2-2-1. A UF 712 9 70% EtOH FZEo| tdk &u 22 (H23})

o

H

2-1-1914 |2 BAIYF 7119 70% EtOH F&& 5 2-1-19] &v&3
A LAfol| A ARRBEX] 2o E2 FEE(70% EtOH 266 g 5 226 g AF8)& A}

&3t 13k} 2 W om 24 MR Es AT wEbA 23l A= 12
9} Zo] n-Hex%, EtOAc(ethyl acetate)3, n-butanold % waters % 4719 &

ez Ao

N

2-2-2. VLCel ¢Jst &8 34 (A23})

SmEE o] dojF EtOAc 23 = 49 g8 <4 silica gel= 5213 glass

i

columng ©]&3ste] ¢ A ARvETHIE AT AMEE EEHS
n-Hex/EtOAc(0~100%), EtOAc/MeOH(0~50%) gradient -&vf(300m) =
o] &3ttt o] HAA F 26719 #2ES AU Figure 12).

2-2-3. VL F33 28 &4 compound 2, 3, 5, 6 &2 34}A

2= powder’l AAEAT. o]E MeOHZ o] Ad AZA A 27} 41 mg,
14.0 mg9l compound 25 AT 2L ABAYE T3] #8= v1G0954 mg),
v14(103.2 mg), v16(125.7 mg), v19(162.3 mg), v20(131.1 mg)°lA ZZ} 7.1 mg,
3.1 mg, 3.2 mg, 3.6 mg, 3.3 mg? compound 3& LU} TR R B3I E
v5(60.9 mg)olAE AAAHS Ed compound 6(3.1 mg)s LY. EIE
v17(163.2 mg)e CHCl/MeOH =5/1¢] &wjx7S2 Sephadex LH-208 33}
o BEE v17-se3° 4] compound 5(1.5 mg)s AT} TLCE 330 -S

2 spot WE-S YERYE FEE vIgY EIE v199 AZAA F o=
N& F8led CHClyMeOH =3/19] &vw|zx7 o2 Sephadex LH-20S 433}

& v1819-se69l A compound 5(16.0 mg)s A A tHFigure 12).

HD:
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EtOAcFr. (49 g)

n-Hex/EtOAC (0~100%)
EtOAc/MeOH (0~50%) step gradient

vl V3 v9 v10 vid v15 v16 v17 v19 v20
(609mg) | (885mg) | 1152mg) | (1032mg) | (9354 mg) | (1257 mg) | (3515 mg) || (1623mg) | (1311 mg)
i)
* * % % * % * *
r y
compound 6 compound 2 compound 3 compound 3
(3.1 mg) (17.1 mg) (134 mg) y (6.9 mg)
*recrystallization vig1o
(2946 mg)
Sephadex LH-20 CC
CHCI,/MeOH=5/1 Sephadex LH-20 CC
CHCl;/MeQH=3/1
Y
compound 5
(16.5 mg)

* conditions of eluants

v 5 n-Hex/EtOAC=70/30

v 9 nHex/EtOAc=50/50
v15: mHex/EtOAc=20/80 v 16: n-Hex/EtOAc=15/85

v19: nHex/EtOAc=0/100 v 20 : EtOAc/MeOH=95/5

v 10 : nHex/EtOAc=45/55
v 17 : n-Hex/EtOAc=10/90

v 14 : p-Hex/EtOAc=25/75
v 18 : nHex/EtOAc=5/95

Figure 12. Diagram of isolation process of compound 2, 3, 5, 6 from T. faquetii

Collection @ jeju
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2-2-1. DPPH radical scavenging test

DPPH radical 27 24 2A8e Blois”ue 243le] A &390, 28
= DPPH(1,1-diphenyl-2-picryhydrazyl)S AF-£3}% 3, DPPHE &31A7|= &

1.

= EtOH-S AF83F32.H, sample &3] & DMSO(dimethylsulfoxide)& A&

DPPH 180 uLg 21, HEH9E 200 uL= w3Evh A2(25C)oA 1057 vk
SAIZI & 515 nmollA FHEE SAIAY. 2ATHS U9 e o %=
ArE G on, 7t AR SCsoe T8 © W A8d RIS 25 vitamin

Clascorbic acid, 1 mg/mL, stock)E A}-&3}31t}.
Radical scavenging effect(%) = {1-(A-Ap)/A.} x 100
Ac @ 515nmell /] DPPHY &3%
A : 515nmeoll 4] sample¥ DPPH HF-$-¢io] &3

Ay © 515nmol Al sample®] &3 =

2-2-2. ESRE ©o]&3% DPPH radical scavenging test

DPPH radical 27 &4 23S Nanjo'' 59 W#e ALgslodrl. 23 o=
DPPH(1,1-diphenyl-2-picryhydrazyl)-s AF83}%3L, DPPHeF A9 &3 &

A S-S micro tubedl sample 10 pL(1 mg/mL, stock)¢} 0.2 mM DPPH 90

=

F Aeo| A wkg Azl & ESR spectromterZ o] &3to] &48 =

=
-
o
ot
o
NG
ML
[-'\l

AslA Tt ESR  spectrometers= magnetic field 337.2 mT, power 1 mW,

frequency 9438.1 MHz, amplitude 8x100, scan time 30 sec, scan width 0.8 mT,

_18_
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time constant 0.03 sec® AATAT}. AAFHLS U5 2o 93] %= ALty
Row, 7+ Al7E e SCss T3kt o w AREE thE2 vitamin Clascorbic

acid, 1 mg/mL, stock)®]t}.

Radical scavenging effect(%6) = {1-(ESR signal intensity for medium
containing the additives of concern/ESR signal intensity for the control

medium)} x 100

2-2-3. ESRE ©]| &3} hydroxyl radical scavenging test

Hydroxyl radical® Fenton ®¥hg-o 2] WAttt 21 o spin trapper?]
DMPO(5,5-Dimethyl-1-prolline-N-oxide)¢+ wk-&-3ltt, AA¥  DMPO-OHZE
ESR spectrometerE ©]-&38fo] =43k},

AUl 2 micro tubed] sample 10 pL(5 mg/mL, stock)®t 0.3 M DMPO 30
nL, 10 mM FeSO; 30 pL, 10 mM H:O: 30 LS 23l 28 30&3F 2204 it

S A7l % ESR spectromterE ©| 83l 248 S-S TE. ESR spectrometer
+ magnetic field 336.8 mT, power 1 mW, frequency 9435.7 MHz, amplitude
8x100, scan time 30 sec, scan width 1 mT, time constant 0.03 secZ A A3}
o aAsHe g 2d 98 %= Ao, 7+ A7 SCshe T3
t} o] u AREH YF2T O 2 vitamin Clascorbic acid, 5 mg/mL, stock)E A}
&3t

Radical scavenging effect(%6) ={1-(ESR signal intensity for medium containing

the additives of concern/ESR signal intensity for the control medium)} x 100

_19_
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2-2-4. Tyrosinase inhibition test

Tyrosinase inhibition test® Yagi 59 #W¥'Pe &83lo] a3} t}h. Buffer
= (0.1 M postassium phosphate buffer(pH 6.8)8 AM&3t9a, 7|d=E%=

1.

L-tyrosine(L-3[Hydroxyphenyllalanine) & 2 mM %%

of AF&¥ & AF mushroom tyrosinase(2,500 units/m{, enzyme)o]™, &wjj= 0.1

M postassium phosphate buffer(pH 6.8)& AM&-3}5t}.
Aurie a3 Zuk 96 well platee]l DMSOE &W& &t o8 ¥ &

= [o RNl =]
A3 samples 20 uL(1 mg/mlL) ¥ %, L-tyrosine(70 pL)¥} buffer(60 ul)

2] =39 (total volume 130 pl), mushroom tyrosinase(5 ul)¥} buffer(45 ul)2]

=3
NN FHEE SASAT. Bh AleHE v 22 Aol o %E ALt
Aar, 2 A7 ICs FakAth ojul AlgE tETF o 2i= arbutin(l mg/mL,

 sample Al solventE @il E4E H7bsko] ¥EgsSE $9o F Y%

A
B: Z4E 78t wkg8k $-9] sample?] T3 %=
C: 848 97 &2 H= vh&3k $£9] sampled] 3%

_20_
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w
M
S}

3-1. BAdAUF-CFA) 70% EtOH FE=3 2-1-1¢ 4 &M & &

2009 94ol steprE oA AP BAAUYF F A FEE AEska 72
Al ZEH3HA(900.0 g) 70% EtOHE ARgste] wrlk - A=A171 & 5 431, 9
< AR 23] wHE FEskel By A RES] 70% EtOH F=E8 619
g A3tk Ao 70% EtOH F=+5 61.9 4
i, 2 2V E ol ga E8s AT 4 Srfeivl 1L 3W REE A
3}o] n-hexane® 3.2 g, EtOAc(Ethyl acetate)Z 7.5 g, n-butanol® 12.5 g 2

water= 10.5 g& AN Table 1).

Table 1. Yields of extract and each solvent fraction from 7Tilia taquetii

branches
Ext. and solvent Fr. Meaguerment(g) Yield(%)
70% EtOH Ext 61.9 6.9
n—hexane Fr. 3.2 (from 35.4 g Ext.) 8.9
EtOAc Fr. 7.5 (from 35.4 g Ext.) 21.1
n—-butanol Fr. 12.5 (from 35.4 g Ext.) 35.4
water Fr. 10.5 (from 35.4 g Ext.) 29.7

1o
N
o

3-2. 2-1-19] 7} &vE 2=

1¢] 70% EtOH F&& & 2-1-1¢] &g

< FEE(T0% EtOH 266 g 5 226 g AH&)s ©]
2

A g Egs AAskth 70% EtOH F=%&

4
~
pN
as

2-1-1914 Qe welw 1
ALFAA A5 23 v
g3to] 2-1-139 2 WHOE

22.6 goll W3l n-hexane® 2.1 g, EtOAc(ethyl acetate)Z 4.9 g, n-butanolZ 6.6

T

g ¥ water® 7.0 g5 AU (Table 2).

_21_
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Table 2. Yields of extract and each solvent fraction from Tilia taquetii

branches.
Ext. and solvent Fr. Meaguerment(g) Yield(%)
70% EtOH Ext 61.9 6.9
n-hexane Fr. 2.1 (from 22.6 g Ext.) 9.3
EtOAc Fr. 49 (from 22.6 g Ext.) 21.7
n-butanol Fr. 6.6 (from 22.6 g Ext.) 29.2
Water Fr. 7.0 (from 22.6 g Ext.) 31.0

3-3. EtOH F&E&E¥ 7} &vl#gE¢] o3k DPPH radical scavenging test

A UH-UFA)el 70% EtOH F=E3 7hzhe] fwjig&o| tsl DPPH
radical scavenging test® AA|$ A= g H9 ZtH(Table 3). EF I+
(ZF2)e] 70% EtOH FE&=3 2h2be] S % n-hexane Fr.& A93 RE
13 =o) 4 DPPH radical scavengingol] & =& @48 Jetdct. &3 thxr
¢l vitamin C& ICs#k%)l 19.3 ng/mL¥} vl & o, 288, 31.1 28.8 ng/mLY
ICoogbs YER = BT 7HR] 70% F=E3 249 28 E<2 EtOAc Fr,

BuOH Fr. vitamin C ¥&9] £ 4S8 YeR A

Table 3. DPPH scavenging inhibitions and ICso values of extract and fractions of

T. taquetii
Scavenging inhibition (%) SCso
6.25 ng/mL 125 pg/mL 25 pg/mL 50 ng/mL 100 ng/mL ng/mL
Vit. C 12.3 31.5 73.3 94.5 95.6 19.3
Extract 16.1 26.5 44.0 69.2 89.5 28.8
n-hex Fr. 0.9 1.9 2.5 39 7.0 816.4
EtOAc Fr. 152 20.6 41.8 72.6 91.0 311
n-butanol Fr. 154 253 4.1 68.6 91.3 28.8
Water Fr. 6.8 10.2 15.4 257 44.8 112.9
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Figure 13. DPPH radical scavenging activities of extract and fractions of 7. taquetii

o

3-4. 710% EtOH F===3 2 &vjE 8 Eof th3l tyrosinase inhibition test
Bl (7FA) 9] 70% EtOH FZE=3 77k &g Eo ds] tyrosinase

ol A

95

g
ol

inhibition test& AAI$ A} 70% EOH FE=&E34 L&

tyrosinase A& A4S yElYR okt
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3-5. Compound 19] +x% A

A e A9 kA 9000 g& 70% EtOHE FE3 £ n-Hex,
EtOAc, n-BuOHE& AH&3te] Exd o=z fujid 33t 4714 &viEges
7}A1 3L DPPH radical scavenging testE 4] 33t A3} EtOAcE3 n-BuOH=<l
Al FS A4S BT o] F EtOAcES 7FA AL ASHEE 3Feth2-1-2). VLC
g T3 Ao 28E F EIdE v23AEtOAc/MeOH

90/10, 351.5 mg)<
CHCls/MeOH = 3/1~1/3 gradient ¢ &w|x7 92 Sephadex LH-205 A3}
o] B8P, 1 F v23-se-5 4 compound 1(11.0 mg)S A<t}

Compound 1¢] #Z+= 'H NMR(CDsOD, 400MHz), “C NMR(CDsOD,
100MHz), DEPT-135, '"H-'H COSY, HMQC, HMBC, HR-FAB MSE %3}
gelstsith. 'H NMRE %3t9] 918 A3 § 7.24(11, d, J = 83), 7.09(1L], d,

= 2.0), 695(1H, dd, J = 83, 2.0)¢] signal W= gl F4A2 d43AH
I, A2 ZZAA 3 proton AES 22 AX R AFE()DE ZEvs 7]E o
Z3 coupling constant®] B|@E WS 312]9 ortho, meta A NA A=
coupling 3l 4= dAs g vz7A = 6§ 6.33(1H, d, J = 2.1), 6.21(1H,
d, J = 21)9) signalZ5F-¥ "3 11812 meta YA NA A= coupling 3=
282 A AETE 6§ 34~489 EE3E signal® splitting S WS W A
NEAET 2 Y27t AHS sp’ EAE L0 AE FAZA AZ coupling 3t
I A AY & glucose?] proton peak® ol 43S tH(Figure 14).

YC NMRE F3l 3FEo] 217 o) w©am oFoASs o wm
(Figure 15), DEPT-135% %3l 42} ®47} 971, methine”] 7} 117)], methylene®]
17MY-& &213 % o (Figure 16).

' NMR, °C NMR, DEPT-135% %&d s 58 7x9 A3 7z 54
4 918l 2D NMR data® #4389tk 'H-"H COSY NMR spectrum® %

2 coupling 3t $Y+= F&

(ld

Zel3t L (Figure 17), HMQCE &F3lA & &4
of A4 Ao dE FAE(Figure 18), HMBCE T34 7 w4l disl

»

long-range 23S 3t 45 233 tHFigure 19).
=

1D NMR# 2D NMR-& %3 compound 1-& #2210] CoyHpOnQl FHIEZ 4
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ekt o2 EWlE HR-FAB MSZ 43 A3t m/z 471.0905 [M+Nal &
AP FFgE] FAEF CuHxpOnNa 471.09033 #1¢ L4ATS Felskict
(Figure 20).

zkzke] 717184 dataZ® 7]Eo® gto] ®#@Ye #4F A3} compound 1%
orobol 4'-O-B-glucopyranoside® W35 3L, flavonoid AL = @A &3 &
HA YA e AEAdRE FAHAY. o] FES 248 nmolA Hd FFEE
7t B A [aPs = -404° (c. 0011, MeOH)olth 7]7|E4e 3

compound 19 AB = v}L #e 2 (Table 4).

Table 4. Informations of compound 1 from 7T.taquetii

Feature Light brown amorphous powder
Molecular formular C2a1H20011
Amax in UV/vis range 248 nm
Molecular weight 448.1
specific optical rotation [a]*p = -40.4° (c. 0.011, MeOH)
— o5 -
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Figure 14. 'H NMR spectrum of isolated compound 1
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Figure 15. C NMR spectrum of isolated compound 1
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Figure 18. HMQC spectrum of isolated compound 1
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Figuer 19. HMBC spectrum of isolated compound 1
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Table 5. 'H NMR, BC NMR chemical shifts and HMBC data of compound 1

Compound 1
Position ("H NMR : 400 MHz in CD3;0D, C NMR : 100 MHz in CD30D)
§c (mult)? 8u (int, mult, J in Hz) HMBC (H—C)
1 — 1 .
2 155.4 (d) 8.08 (1H, s) C-4, C-9, C-I’
3 124.4 (s) 3 -
4 182.1 (s) - -
5 164.1 (s) - -
6 100.4 (d) 6.21 (1H, d, 2.1) C-8, C-10
7 166.3 (s) - -
8 95.0 (d) 6.33 (1H, d, 2.1) C-6, C-10
9 159.8 (s) : -
10 106.4 (s) o -
14 127.9 (s) - -
2’ 118.2 (d) 7.09 (1H, d, 2.0) C-4', C-6
3 148.3 (s) H -
4 147.1 (s) — -
5 118.5 (d) 7.24 (1H, d, 8.3) C-1, C-3
6 121.8 (d) 6.95 (1H, dd, 8.3, 2.0) C-3, C-2,, C-4
1 104.2 (d) 4.81 (1H, d, 7.6) Cc-4'
2" 75.0 (d) 3.52 (1H, dd, 9.1, 7.6) Cc-4"
3" 77.7 (d) 3.48 (dd, 9.1, 7.8) C-5
- 4@ 3.43-3.46 (2H, m) -
5 78.5 (d) -
) 3.73 (1H, dd, 13.0, 4.8)
6 62.6 () C-4
3.91 (1H, dd, 13.0, 1.6)

Determined by DEPT experiments.
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3-6. Compound 2¢] +x% A

A B3 Ay u 7hx 9000 g& 70% EtOHZ F&3 5 Swj&3 319

° & EtOAcTS& 7MAar ZAsh2d 3hsivh2-2-2). VLC & S8 ozl £

s T EIE  vIn-Hex/EtOAc = 50/50, 836 mg)et EI=

v10(n-Hex/EtOAc = 45/55, 1152 mg)s A% s5& Azl & dugss H7hst
&

1S W powder’t AAFHAEY, o] WELS o] &3}

oy

o
-4

Compound 22 Z

100MHz) & &3t sttt

'"H NMRS E3lo] &9¢l8 A3 § 821(1H, s)ol A e E signale Wk 31
g A3 Ak s s AVISAETE 2 Aol 9s deshielding ¥ ©
AT Aoz AR 6 7.5134MH, d, J = 1.83), 7.33(1H, d, J = 8.2), 7.31(1H,
dd, J = 82, 1.83)°1 4 YEl = signal= Kol wekE digle] ¢4V &S o
Akt A E A8 A A 3= proton LEES e ARG AFE zl=rlE F
ZHY o] signald W= 1189 ortho, meta 1A A A= coupling 3L
= FAaE UEY 143t &3k 6 6.79(1H, d, J = 2.06), 6.71(1H, d, J =
20604 YEE signale WS a#8)e] ortho 914914 AZ coupling 3h&
FaYds dAdEodrh 6 386(GH, s)olH YE= signals Sl BHehE el 1
€] methoxy group®l &8 o/ 8 vH(Figure 21).

YC NMRE %84 338 gae AS7 167] ol 3de & & gl §
181.79] signals %3] 3l3E ol carbonyl 717} de-S o 43tslaL, §

9] signale ®HMEFE 18] ®AE § 569 signal methoxy 7]9] ®AE oA
315 tHFigure 22).

o33 FETEE ulgon @YW dxstel Pz ¥4 %y, 1 A

compound 2& 3'-O-methylorobol = &7 3}5]t}.
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Figure 21. '"H NMR spectrum of isolated compound 2
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Figure 22. ®C NMR spectrum of isolated compound 2
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Table 6. 'H NMR, ®C NMR chemical shifts of compound 2

Compound 2
Position ("H NMR : 400 MHz in Pyridine-ds, ""C NMR : 100 MHz in Pyridine=ds)
Sc 6u (int, mult, J in Hz)

1 B _

2 154.1 8.21 ()

3 5 2 -

4 Il SN -

5} 164.2 -

6 100.6 6.71 (1H, d, 2.06)
7 166.6 -

8 968 6.79 (1H, d, 2.06)
9 159.2 -

10 106.3 =

1 123.2 =

2 114.4 7.51 (1H, d, 1.83)
3 149.1 -

4’ 148.9 -

5 117.0 7.33 (1H, d, 8.2)
6 123.2 7.31 (1H, dd, 8.2, 1.83)

-0OCHs 56.5 3.86 (3H, s)

-OH 13.0 (1H, s)

@ jeju
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3-7. Compound 3, 49 T% TA

A JEAg Ay A 9000 g8 70% EtOH= 53
ok o] & EtOAcE& 7F#aL ek 3hlvh(2-1-2). VLCE

o
om o
o
=y
M
d
O
3

-~

& v15(n-Hex/EtOAc = 30/70, 594 mg)e #AY 552 Az & H&
& 71 HE W powder’b AAEATEH ol E WEES o]&slo] oy A&

washing 3l 3, o3 AZAA NS Ed =53 EIE v15Y powder Fr.&

= 1
U |

tlo i

aAQlt}. o]ZA4 v15 powder Fr.olA compound 45 3.1 mg 2t}
n—-Hex/EtOAc(0~100%), EtOAc/MeOH(0~50%) gradient &m(300m¢) =71

Z VLC HAJste](2-2-2)42 26718 £ =Tl Ak 55 A2 & vages
7}eEAS W vial vlFE] powder’t #HEE B IEL FEIE yvl4(n-Hex/EtOAc
= 25/75, 103.2 mg), v15(n-Hex/EtOAc = 20/80, 95.4 mg), v16(n-Hex/EtOAc =
15/85, 125.7 mg), v19(n-Hex/EtOAc = 0/100, 162.3 mg), v20(EtOAc/MeOH =
95/5, 131.1 mg)ol k. Z47he] powder 3 %¢] ' NMR¥} “C NMRE v a3}
o v14, v15, v16, v19, v20 powder Fr.olA compound 32 Z}7} 31, 7.1, 3.2,
3.6, 3.3 mg AU},

Compound 4¢] 7% 'H NMR(pyridine-ds, 400MHz), °C NMR(pyridine-ds,
100MHz), DEPT-135, 'H-'"H COSY, HMQC, HMBCE %8 g<lsl3irh

'"H NMRS %3 6 7.44(01H, d, J = 848), 7.39(1H, d, J = 8.24), 7.31(1H, d, J
= 7.2)9] signale WIS gl FAYS AR T § 6.4~7.74 EX3E
signal %3k WekE 31g]e] F4R oA =d, § 647(H, d, J = 84)9
77700H, d, J = 84)9] signal coupling constantE V|3 ] ortho 9] Al A
A Z coupling 3l &S A3ttt § 3.9~5.600 ¥¥3F= signalS A7) SA
=7} 2 A&7 <1HE deshielding H©]9) 3, coupling constant® X.o} A&
coupling 3Far &8 A3kl w3k § 3.80(3H, s), 3.72(3H, )¢ signal® 3}
gH= el 270¢] methoxy groupe] & g8kl th(Figure 25).

PC NMRE& sl &3Eol 2071 ol wAR o]FoHEE 43
DEPT-135% %3] 4% ®&47} 971, methine groupe] 87, methylene®] 17§ <
2ol 3} vH(Figure 26, 27).

2
H

o
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'"H NMR, “C NMR, DEPT-135& %3 ojis FE Fxo s 7z A
& A
AE 13 a(Figure 28), HMQCE EFalA+ €4

S 93] 2D NMR datag 2243ttt '"H-'"H COSY NMR Spectrum$

-

2 coupling 3t3l 3=

N

of A4 Ao A FAEFigure 29), HMBCE T34 74 ©4el disl
long-range B3-S 3t 45 23 tHFigure 30).

ID NMR¥% 2D NMRS %3] A48 7x& va%% vwsgw, 2 21
compound 4+= coumarino-lignan A 492 cleomiscosin B= 7% &4 3%t}
Compound 3¢] %% 'H NMR(pyridine-ds, 400MHz), *C NMR(pyridine-ds,
100MHz)& %3] &3t =4, 'H NMR data® compound 49 signal¥} w]-$-
EAEF A HEIgure 23). C NMR®| signal 3 compound 49} SA}algl o)
(Figure 24), =919 cleomiscosin B A4 2] & 3s3&E4 vusgs o 2 7]
9] signaloll Al vAgE 2ol & #Z & 5 QU%lar, 334 olF g Aolo| whz}

A2l cleomiscosin AZ 7% T4 3T}
compound 3(Fr. v14), 4(Fr. v15)2] #o]lE 33 Fale] 35ty o] &3t vla
gto] theel YER Atk (Table 7, 8).

compound 3-& compound 49} 2 A

_35_
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Table 7. Acomparison of 13C chemical shift on v14 and v15powder Fr. with cleomiscosin A

1Bc cleomiscosin A &¢ vldpowder Fr. &c v15powder Fr. &c
No. | (pyridine-ds, 60MHz) | (pyridine-ds 100MHz) | || (pyridine-ds, 100MHz) |
2 160.8 161.34 0.54 161.39 0.59
3 113.6 114.37 0.77 114.43 0.83
4 144.5 145.09 0.59 145.10 0.60
5 101.1 101.58 0.48 101.57 0.47
6 146.3 146.92 0.62 146.98 0.68
7 138.4 138.90 0.53 138.94 0.54
8 133.0 133.55 0.55 133.60 0.60
9 139.3 139.90 0.60 139.99 0.69
10 111.9 112.40 0.50 112.40 0.50
1' 127.5 128.07 0.57 128.29 0.79
2' il 112.77 0.47 112.78 0.48
3 150.0 149.62 -0.38 150.10 0.10
4! 149.0 149.39 0.39 149.67 0.67
5' 116.6 117.13 0.53 117.18 0.58
6' 121.7 122.24 0.54 121.20 -0.5
7' 77.5 78.09 0.59 78.15 0.65
8' 79.9 80.46 0.56 80.50 0.60
O 60.7 61.26 0.56 61.30 0.60
oo 55.8 56.31 0.51 56.33 0.53
56.2 56.66 0.46 56.68 0.48

Table 8. Acomparison of 13C

chemical shift on v14 and v15powder Fr. with cleomiscosin B

s cleomiscosin B 6¢ vldpowder Fr. &c v15powder Fr. &c
No. | (pyridine-ds, 60MHz) || (pyridine-ds, 100MHz) | | Goyridine-ds, 100MHz) | '
2 160.7 161.34 0.64 161.39 0.69
3 113.8 114.37 0.57 114.43 0.63
4 144.4 145.09 0.69 145.10 0.7
5 101.2 101.58 0.38 101.57 0.37
6 146.2 146.92 0.72 146.98 0.78
7 138.1 138.90 0.83 138.94 0.84
8 133.2 133.55 0.35 133.60 0.4
9 139.4 139.90 0.5 139.99 0.59
10 111.8 112.40 0.6 112.40 0.6
1' 127.5 128.07 0.57 128.29 0.79
2' 112.3 112.77 0.47 112.78 0.48
3 150.1 149.62 -0.48 150.10 0
4! 149.1 149.39 0.29 149.67 0.57
5' 116.5 117.13 0.63 117.18 0.68
6' 121.7 122.24 0.54 121.20 -0.5
7' 77.1 78.09 0.99 78.15 1.05
8' 80.2 80.46 0.26 80.50 0.3
9' 61.1 61.26 0.16 61.30 0.2
och 55.9 56.31 0.41 56.33 0.43
56.1 56.66 0.56 56.68 0.58
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Figure 23. "H NMR spectrum of isolated compound 3
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Figure 24. *C NMR spectrum of isolated compound 3
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Figure 26. *C NMR spectrum of isolated compound 4

_38_

@ jeju




— 2 — umE - — —
FE - gmem 3 woe
— i~ P — 1 o s
= s 9%°0: 3 F=
i £
8 sester —= FE  oesees
E4 3 £
4 —___  cosvsor —£ E
3 3 :
3 g/ flEl’:Z[l f ;% CRPERS-|
pp— — = P — weron
E 4 P eseven
_:E §: PEELEZT AE ;gi sansIEY
L= @i 3 P emwem
SR 3 :
ilE z -2
‘E —  SeETEG 3 .
= | = &mis — % 5 T
— = T 3 F3
£ smesm — | ewm
3 amt E3 i
— L, < mEmin —¢ FE—— ewewn
38 gem
. 13 .
Figure 27. °C NMR and DEPT-135 spectrum of isolated compound 4
I =
’\ = v 3
UL \ L ad L JI
L™
£ &8
=
- e
— 2 2
< @ o
=
| o o
—= L]
e,
-
= e o
= |
-
&
T [ ov o's oL o

@ jeju

_39_

Figure 28. "H-'"H COSY spectrum of isolated compound 4
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Figure 30. HMBC spectrum of isolated compound 4
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Table 9. 'H NMR, BC NMR chemical shifts of compound 3

Compound 3
Position ("H NMR : 400 MHz in Pyridine-ds, *C NMR : 100 MHz in Pyridine-ds)
Sc Sy (int, mult, J in Hz)
1 £
2 161.3 6.47(1H, d, J=8.4)
3 iF 7.77(1H, d, J=8.4)
4 i i 6.75(1H, s)
5 101.6 -
6 146.9 -
7 139.0 -
8 133.6 -
9 139.9 -
10 WAL -
1 128.1 -
2 112.8 7.44(1H, d, J=8.48)
3 149.6 9
4 149.4 %
5 1 7.31(1H, d, J=7.2)
6 122.2 7.39(1H, d, J=8.24)
7 80.5 5.62(1H, d, J=8.0)
8 78.1 4.52(1H, d, J=8.92)
, 3.93(1H, d, J=11.92)
9 61.2
4.33(1H, d, J=12.84)
-OCHjs 56.6 3.81(3H, s)
56.3 3.72(3H, s)
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Table 10. 'H NMR, BC NMR chemical shifts and HMBC data of compound 4

Compound 4
Position | (H NMR : 400 MHz in Pyridine-ds, "°C NMR : 100 MHz in Pyridine=ds)
Sc 6u (int, mult, J in Hz) HMBC (H—C)
1 — e —
2 161.3 6.47(1H, d, J=8.4) C-2, C-4
3 114.3 7.77(1H, d, J=8.4) C-2, C-6, C-10
4 145.1 6.75(1H, s) C-4, C-7, C-8, C-10
5 101.6 W -
6 146.9 i -
” 138.9 = -
) 133.6 H -
9 139.9 H -
10 112.4 5 -
1’ 128.1 = -
2 112.8 7.44(1H, d, J=8.48) c-6, C-T7
3 149.6 - -
4 149.3 - 3
o W o (1H, d. I=2.2) -
6 122.2 7.39(1H, d, J=8.24) C-2, C-T
7 78.1 5.62(1H, d, J=8.0) Cc-1, C-2, C-6
8 80.4 4.52(1H, d, J=8.92)
, 3.93(1H, d, J=11.92)
9 61.2 C-7
4.33(1H, d, J=12.84)
-OCHjs 56.6 3.81(3H, s) c-7
56.3 3.72(3H, s)
— 42 -
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3-8 Compound 52 +x% A

A g BAIUT 7EA] 9000 g& 70% EtOHZ F%3 & &w&3F 319
th o] & EtOAcTE 7FAar A9 3t (2-2-2). VLCE =

= g% v17(n-Hex/EtOAc = 10/90, 163.2 mg)2 CHCls/MeOH = 5/1 ¢
S0 2 Sephadex LH-20S A&3le] 83193, 7 5 £9& vl7-se-3
o] A compound 5(1.5 mg)s AU}

T3 e o g(2-2-2) dojx 2IE F2E vIgd A2A F doksd
v TYE v199] o9& TLC F3d A} 22 spot patterng YWEFH AT w

A T e R ES 8o CHCl/MeOH = 3/1 ¢ &mjz7A o2  Sephadex

LH-20-5 AF&3le] #3993, 1 5 8= vIkl9-se-6°A compound 5(16

of

Compound 52] %% 'H NMR(CDs;OD, 400MHz), *C NMR(CDsOD, 100MHz)
& Balol AAs9lth. 'H NMRAA = ol w3 peaks 83 & & e

3N peak =7 WEFH g FaE oY I AT A2 AEAA =

proton LEE 72 AAS HFFE zZhEvE A #AA S = b Alo]g]
Agto]l Zojd FE AR Akl AadyE oJES VB ow § 742(1H, d,

J = 2.06), 7.38(1H, dd, J = 8.13, 1.83, 2.06), 6.75(1H, d, J = 8.24)¢] signal<

2ol wakE 2199 ortho, meta A NA] A E coupling 3t F498 oAHE}
% HFigure 31).
“C NMR data A AR AL 9 peak’l BFE HAEH, § 115~150

L3l 7
9] signale HeFs g BrAa ) § 175.09] signals- carboxyl”Z| 2 o AFsFi
(Figure 32). <248 FE7xE ntgog E8%3 dxsle] 72 54 =
d

d), 2 A3} compound 5% 3,4-dihydroxybenzoic acid= &4 8} % t}.
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Table 11. 'H NMR, BC NMR chemical shifts of compound 5

Compound 5
Position ('"H NMR : 400 MHz in CD3;0D, "’C NMR : 100 MHz in CD30D)
&c Sy (int, mult, J in Hz)

1 127.1 -

2 115.6 7.42 (1H, d, 2.06)

3 145.8 -

4 150.4 -

5 117.9 6.75 (1H, d, 8.24)

6 123.6 7.38 (1H, dd, 8.13, 1.83, 2.06)
-COOH 175.0 -

@ jeju
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3-9. Compound 62 +x% A

Belu v kA 9000 g8 70% EtOH= F&3 & &wied 3519
&

Sk g
t} o] & EtOAcTS 7Hxar #Aeka3 A th2-2-2). VLCE

:Cn)L_'4
12
2
o
ri
J i

=
uu?

F H3 & vin-Hex/EtOAc = 70/30, 60.9 mg)s #A 528 Az &

I
=
<& A7Iske W ket powder7t BAEHUT. AF A% powders WE

riz

Compound 6°] %3 'H NMR(pyridine-ds, 400MHz), "C NMR(pyridine-ds,
100MHz) S E3te] &<918t9th '"H NMR datal A& 522 peak 7F § 0.7~
2130 Exaglon ol %3} ©5ad sp’ B Bosts FaR A%
ek § 3.88(1H, m)9 signale A7) SAE7 2 d47 A Y= sp’ T4
sholl #A3t= FARE o3 ATHFigure 33).

YC NMR datacl A% vpa7bA 2 ) 5-5-9] peak”} § 12~570] %3¢l on o
signal =3 %39 sp £4 w@Az stk W § 71504 s
signal2 A7 SAE7F & 947 A3 deshielding® ©4=2 o3ttt 6
1424, 121.09) signale %389 sp° TAGAE A8 tHFigure 34). W4
Gl gk 'H NMR data® 918 “C NMR datacll °|&3te] 2817 3e) tjzxAe

A3 compound 62 B-sitosterolZ 543}t

_46_

@ jeju



!

—

)\W\WH LTy

o
A

r —_— SPZe'E

s

I _— STTE'V

|- P66V
F=— ¢ico<

r __— oLrrs

8891'S
[ =~ zrers

___— ivEeS
zo6es

Figure 33. '"H NMR spectrum of isolated compound 6

=
==
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Table 12. 'H NMR, BC NMR chemical shifts of compound 6

@ jeju

Compound 6
Position ("H NMR : 400 MHz in Pyridine-ds, ""C NMR : 100 MHz in Pyridine-ds)
Sc reference(§c, CDCls) Sy (int, mult, J in Hz)
. 38.3 37.3
2 30.4 31.6
s, 71.5 71.8 3.88 (1H, m)
4 44.0 42.3
5 142.4 140.8
6 121.0 121.7 5.44 (1H, d, J = 4.28))
i 32.6 32.1
8 33.1 Sl
9 50.9 50.2
10 38.3 36.5
11 21.8 21.1
12 40.5 39.8
13 42.9 42.3
14 57.4 56.8
15 20.5 24.3
16 29.0 28.3
17 56.7 56.1
18 12.6 12.0 0.70 (3H, s)
19 20.4 T9H 1.08 (3H, s)
20 36.9 36.2
21 19.5 18.8 1.01 (3H, d, J = 6.41)
22 34.7 34.0
23 26.8 26.2
24 46.5 45.2
25 29.9 29.2
26 19.7 18.9 0.89 (3H, d, J = 4.2)
27 20.0 19.1 0.87 (3H, s)
28 23.8 23.1
29 12.5 11.9 0.91 (3H, s)
—_ 48 —_




3-10. Compound 72| +% A

ZHA Bk B 7k 9000 go 70% EtOH=Z %3+ & &2 319
. o] ¥ EtOAcT S 7FAaL P8-S AAsvH2-1-2). VLCE F3] ¢
2 BEE F BIE v20(n-Hex/EtOAc = 5/95, 322.7 mg)s EtOAc/MeOH =

100/0~0/100 gradient®] &vjz7A o= &4 silica gel CCS AFg3lo] #3314
i, 1 F BEE v20np2(23.7 mg)S 9%yt EIEE v20-np2E
ozl FI&

1.

CHCls/MeOH = 3/1¢) &wxA° =2 <4 silica gel CCE =3
v20-np2-np2°1 A compound 7(5.7 mg)s ATt
Compound 79] 7% "H NMR(CD:0D, 400MHz), "C NMR(CD:0D, 100MHz)
S Eate] &9lstl. 'H NMR data® S3ko] <13 A3} § 697, 6.75, 5.93,
5919 signald- W 3el9) 298 dFadvh § 697(1H, d, J = 1.83), 1
& A4S ZHE § 681, d, J = 828), 6.75(1H, d, J = 824)%
7F s 3129 ortho, meta 1A A A E coupling 33 A& ol FEHA
§ 4.81(1H, s), 417(1H, m)9) signale A7 SAEIF 2 Ao AHE sp’
of Agtsol 9= Fam oA s3I, 6 286(1H, dd, J = 1672, 4.58),
273(1H, dd, J = 16.84, 2.98, 2.75)¢] signale sp'@Ado] 9§ Faola, A=

o
e

M, 8 N ¢
F>' K
ot

N

ki

[}

coupling 33l &8 o733 tH(Figure 35).

“C NMR data® EslAE @9 &h9 57t 157 o) 3de ¢ F+ 9
th § 20~809 signale ¥3E sp’EA Y BholAL AVSAHET 2 dAT)
A3 ¥3d plEAe BAZ AR, § 100~1589 signale E¥ 3%

o

compound 72 epi—-catechin® = &7 3} t}.
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Figure 36. *C NMR spectrum of isolated compound 7
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Table 13. 'H NMR, BC NMR chemical shifts of compound 7

Compound 7
Position ("H NMR : 400 MHz in CD;OD, C NMR : 100 MHz in CD3;0D)
8c Sy (int, mult, J in Hz)
1 _ 1
2 80.0 4.81 (1H, s)
3 67.6 4.17 (1H, m)
) 1 ay © 2.73 (1H, dd, 16.84, 2.98, 2.75)
Bu : 2.86 (1H, dd, 16.72, 4.58)
5 157.5 -
6 96.5 5.91 (1H, d, 2.29)
7 157.8 -
8 96.0 5.93 (1H, d, 2.29)
9 158.2 -
10 100.2 -
I 132.4 -
2 115.5 6.97 (1H, d, 1.83)
3 146.1 -
4 145.9 -
5 116.0 6.75 (1H, d, 8.24)
6 119.5 6.8 (1H, d, 8.28)
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3-11. Compound 8¢ +* A

oo
=
iz
J |
_O|L

ZhA gk B v 7EA] 900.0 g& 70% EtOHZ F&3 5
&

:Cn)L_'4
12
2
o
iz

Ath ¢l F EtOAcE S 7FA 3 eheg 3dth(2-1-2). VLCE
%2 v6(n-Hex/EtOAc = 75/25, 33.8 mg)S n-Hex/EtOAc = 3/19
o2 & silica gel CCE AM&3ste] 9393, 1 5 £9 5 vb-npl
o 4] compound 8(8.7 mg)S ¥t}
Compound 8¢] FZ¥ 'H NMR(CDCl;, 400MHz), “C NMR (CDCls, 100MLHz)
S E3lo] Felstglth 'H NMR datadl A& t3-59] peak 7} 6 0.7~24¢] &%
dom ol X3 st spt EAF HolIE Faz GAEA
(Figure 37).
YC NMR datacl A% vb#7bA 2 B 5-5-9] peak”} § 14~350] RE3k¢on o
signal 3 Y39 5p° T @22 oAs gk § 1299, 130.29] signal B¥
e sp” TAELZ s, § 1797914 YEE signale carboxyl”] &
A8kl tH(Figure 38). W3 a3k 'H NMR data® $18] “C NMR datacl

ol&ste] 2803 fxH AL A compound 8% oleic acidZE = A 39t}
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Figure 37. 'H NMR spectrum of isolated compound 8
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Figure 38. ®C NMR spectrum of isolated compound 8
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Table 14. 'H NMR, BC NMR chemical shifts of compound 8

Compound 8
Position ("H NMR : 400 MHz in CDCls, "*C NMR : 100 MHz in CDCls)
Sc reference(§c, CDCls) 8y (int, mult, J in Hz)
1 179.9 180.9
2 34.2 34.3 2.35 (2H, t)
3 24.8 24.8 1.63 (2H, m)
4 29.2 29.2
5 29.4 29.3
6 29.5 29.4
7 29.9 29.9
8 27.4 27.4 2.01 (2H, m)
9 129.9 129.9
10 130.2 130.2
11 27.3 A
12 29.9 30.0
13 29.6 29.6
14 29.8 29.8
15 29.5 29.5
16 32.1 32.1
17 22.9 22.9
18 14.3 14.3 0.88 (3H, t)
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3-12. BAFYF (7Aool A 29 3gEof
3-12-1. DPPH radical scavenging effect
WOlnUF(7FA])  70% EtOH FE=E9 EtOAc #8&S  column

chromatography S ©]&3 &3 879 3= s DPPH radical

scavenging 2A¥}2A 7} 33HE9] SCsoéke T e W83 2o} Compound 1

o] SCso k2 FAlAlol sl Aitd gholvh(Table 15).

Table 15. SCs values of isolated compounds from T. faquetii

Coml\?sund compound name SCso (ug/mL)
1 orobol 4'-0-B-glucopyranoside 125.1
2 3'-0O-methylorobol 78.5
3 cleomiscosin A >100
4 cleomiscosin B >100
2 3,4=dihydroxybenzoic acid 10.2
6 B-sitosterol >100
7 epi—catechin 17.7
8 oleic acid >100
control Vit. C 77

A9 Fo ey o]l wiE*Sl vitamin Col HlE] AEZA<Q compound 1,
orobol 4'-O-B-glucopyranosidet= ZLt}#] £ A48 yehlix] v
Compound 2, 5, 7 DPPH radical 4~AE4-S EYcdH, 2L F 3gE
3,4-dihydroxyhenzoic acid®] sacavenging inhibition< % &= o|&&d oz A o]
HAstH A vt ol= FFE AA L Mo] g o m FRE S0 glof

WHE 9o Aom Azt thee Bi FE YL AL AHEEY o
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& Fxo) A9l DPPH radical A3 SCsdts YEFINTH Table 16).

Table 16. Inhibitions in each concentration and SCsp values of the isolated
compounds from 7. taquetii
Inhibition (%)
6.25 125 25 50 100 SCs
(ng/mL) (ng/mlL) (ng/mlL) (ng/mL) (ng/mL) (ng/mL)
3'-O-methylorobol 13.1 197 31.3 39.5 54.3 78.5
3 4-dihydroxybenzoic acid 39.6 67.3 89.0 78.1 69.0 10.2
epi-catechin 21.4 38.5 60.3 88.1 92.7 177
Vit. C 38.8 2.7 96.1 96.7 96.9 N
100
—4—orobol 4"-0-B-
- 80 glucopyranoside (1)
% BO =i 3'-0-methylorobol (2]
=
=
T 70 —d— cleomiscosin-A[3)
E‘ &0
] —s=—cleaomiscosin-B (4)
g 50
g 40 - == 13 4-dihydroxybenzoic acid
3 . ()
.E —@— [-sitosteral ()
20
E 10 - —t=gpi-catechin [7)
0 T T ] == pleic acid (&)

40

60 80

Concentration (pg/mL)

Vit.C

Figure 39. DPPH radical scavenging activities of isolated compounds from 7. taguetii
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3-12-1el B A= AXNE BT JPHEFY Fe¥ 34-dihydroxy

-benzoic acide F# =] M-S dod|e ALR JoiHo Hyp A3k DPPH
radical £2AEE SA37] A8 SFFEE F3F Sl old  radical

detection®] WWeo= A& HAY. Vi CE WERITOR  ARESho]
3,4-dihydroxybenzoic acid¥ 3-12-19]4] A o] EUW epi-catechin®] A AE
B SCeo#t< U5 (Table 17)¢] &3 2o} Figure 482 7} sample®] ESR
signals WERA T

Table 17. DPPH radical scavenging inhibitions in each concentration and SCsy values

of few isolated compounds from 7. faquetii

Inhibition (%)

1.56 5.1 6.25 12.5 25 50 100 SCso
(ng/mL)  (ug/mL)  (ug/mL) (ug/mL)  (ug/mL) (ug/mL) (ug/mL) | (ug/mL)

3d-diydroxybenzoic acid 281 37.7 68.6 854 966 974 979 | 4.2

o 164 312 683 900 951 958 96.2| 4.3
Vit. 35.6 66.2 96.0 965 97.1 97.8 98.1 | 2.4
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Figure 40. DPPH radical scavenging activities of isolated compounds from T.
taquetii (ESR)
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Figure 41. ESR signals of DPPH radical scavenging activities of isolated compounds

from T. taquetii

o] #9o g o] dlx+Q  vitamin C9 wxd dw, I3E
3,4-dihydroxybenzoic acid®} epi-catechin DPPH radical A~#gdo] - H
o] 8 & 4 vl ESR signalol A control® sample Al £mjE €918 w&

9 u]3}aL, control?] signal®.th signal®] =o|7} ©&4E &40 £58& 9
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tHFigure 49).

3-12-3. ESRE %3] #<l3 hydroxy radical scavenging effect

Vit. C& dlxwo =z AFE3te] DPPH radical &AEdol =& &

(3-12-2)l thal ESR spectrometerE ©]-&3}¢] hydroxy radical &7+ &4

o =

o= |
Ak, 21 A= 5 (Table 18)¢] W& 2l tizwel Vit. CoF v s}
9e u, 3= 34-dihydroxybenzoic acid®} epi-catechine] Vw4 & g4
= HRs d e

2t} Figure 512 Z} sample?] ESR signal©]t}.

Table 18. Hydroxy radical scavenging inhibitions in each concentration and SCso
values of the isolated compounds from 7. taquetii

Inhibition (%)

62.5 125 250 500 SCro
(ug/mL) (ug/mL) (ng/mL) (ug/mL) (ug/mL)
3 4-diliydroxybenzoic acid 2.1 349 421 52.0 441.2
P chin N.D* 83 187 35.6 696.5
Vit. C 36.1 67.6 75.4 80.4 94.7
¥ N.D : No Data
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Figure 42. Hydroxy radical scavenging activities of isolated compounds from 7.
taquetii (ESR)

il ’
—— control — control \
control
62.5 ig/m | 62.5 g/mt
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_W\;L;\,_‘\’A‘,:\.\__\,_NJL._..__._.[
\ y |
‘ I iy \ L 250 g/t
‘er 250 g/t L 250 g/mt !
i R L T 1
1 f‘i(iT i Yol el | wa i H B ) i
s St s . Lo Yt b e
; 500 g/ ; A ; — 500 4g/mb : A |
Vit.C ar 3,4-dihydroxybenzoic acid ~ w epi-catechin w500 g/nt

Figure 43. ESR signals of hydroxy radical scavenging activities of isolated

compounds from 7. taquetii
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3-12-4. Tyrosinase inhibition effect
B 9uHF-(7FA)  70%  EtOH FEE9 EtOAc #83%E column
chromatography & ©| &3l 23 8719 33&Eel| tfdh tyrosinase inhibition 2

Ho} ICsx 2 th-ie &3} ZthH(Table 19).

Table 19. ICs values of isolated compounds from 7. taguetii

compound No. compound name ICs (ng/mL)
1 orobol 4’-0-B-glucopyranoside >100
2 3’-0-methylorobol >100
3 cleomiscosin A 12.9
4 cleomiscosin B 109.8
5 3,4-dihydroxybenzoic acid >100
6 B-sitosterol >100
7 epi-catechin >100
8 oleic acid >100
control arbutin 104.6

ko] ;oA & 4 Aol 8719 FEE FF}= 5 compound 4, cleomiscosin
B ICs0atS FA M oaf Axt® gtozA], 239 arbutind H] =3 3+ g
WAL, compound 3, cleomiscosin A& arbutin®] Y& "M% =2 dA4e yEH

Atk Azhe] FmoA o] gdEse Adle& theiket 2Lt (Table 20).
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Table 20. Inhibitions in each concentration and ICsy values of isolated compounds

from T. taquetii

Inhibition (%)

1.56 3.12 6.25 12.5 25 50 100 200 ICso
(ng/mL)  (ug/mL) (ug/mL) (ug/mL) (ug/mL) (ug/mL) (ng/mL) (ug/mL) || (ug/mL)
deomiscosin A 78 144 197 410 869 925 991 NDY | 129
deomiscosin 5 ND ND ND ND 96 209 461 ND | 1008
arbutin N.D N.D N.D N.D 13.6 28.5 48.0 725 | 104.6
¥ N.D : No Data
- B2 -
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B UYF(71R]) 70% EtOH F%+-2 n-hexaned, EtOAc(ethyl acetate)Z,
n-butanols ® 0T o= S gstal, 2wl diste] 4kl Hd(DPPH
radical scavenging test), tyrosinase inhibition test® AAdtHTt. L A
tyrosinase inhibition testol A& FEE % e F3E Zod A A4S YERU A
kAW, qAksl A Fo| A= n-hexaned S AT BE FolA & A4S W
G, 2 @48 ¥l EtOAc +83FS 7FAa VLC(Vacuume Liquid
Chromatography), Sephadex LH-20 chromatography, <% silica gel
chromatography & A}l-&38te] &S 33y 8l dF=9 x5
1D, 2D NMRZ ©]&3fe] &<lsslal, 1 AnE EUE L33} vag A
orobol 4'-0O-B-glucopyranoside, 3’'=O-methylorobol, cleomiscosin A,
cleomiscosin B, 3,4-dihydroxyhenzoic acid, B-sitosterol, epi—catechin, oleic acid
2 Jx 54 F9ckFigure 49). 1 F  B¢E 1(orobol 4'-0-B
—glucopyranoside)< 1D, 2D NMR data® %38 flavonoid A€ol A3 E=
odskal, skg=el i o AR AEE s3] f& HR-FAB MS,

UV/Vis spectrometer, polarimeter®] datas 213} I A3 AEdE A8
A ATk AEgES 233 5 879 #E =l sl d4rE A E(DPPH

radical scavenging test), tyrosinase inhibition test® 33Fct. =L A3 3HAE
3} A oA vitamin Clascorbic acid, SCso = 7.7 pg/mL)9} ¥ g]-e uf
epi—catechine 177 ug/mLel SCs#ks 7F4 "¢ £& A4S eI
3'-O-methylorobol®] SCseat< 785 ug/mL=A HlwZ v

s} g4 o]

rlo
T4
-9
N

[-*EI

o%

2

O

06e ¢ 5 YA FFE 2Ho2 ol DPP
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Ao A 34-dihydroxybenzoic acide &g =] 7IX&= AA M2 oA &3
Lo e 927 inhibitiono] %= ¢E& ol X @rial AZEiTh ol & H
3 s a7} ¢)o] ESR spectrometers ©| 83t DPPH radical 24 &S =
AR 3, vitamin C2] SCseatel 2.4 ng/mL<el Aol sl 3,4-dihydroxybenzoic
acid 4.2 pg/mL2 SCso#ts 7FA vl £ &4
epi-catechin® SCsp#tS- 4.3 pg/mLE o] 33&E w3 vj-$

UEF Y. ESR spectrometerE ©] 83+ hydroxy radical AA & thalA &=

o

e st £

U

Fksl dAd

it
fo
o

of
i

rir

3}3tE 34-dihydroxybenzoic acid®} epi-catechin =5 ¢l vitamin Col tf

S

g vawd £ #FA4S YENSIYE. Tyrosinase inhibition testol]l A= tZ-
arbutin® I[Csoat?l 104.6 pg/mL3¥} W] &S ], cleomiscosin A2] ICsoab2 12.9

ug/mLO. 2 tyrosinase inhibitiono] A w-¢ £& 248 Yl dS FdA

iV

T 49ENE MYoR WANGFOPDE ol§F AR v

LAEA L N TheAde F9E 5 JSdTh
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Figure 44. Isolated compounds from 7. taquetii
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