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Abstract

Identification of Anti—oxidative and Anti—inflammatory Constituents

from the Branches of Corylus hallaisanensis

Sung Chun Kim
Department of Chemistry, Graduate School

Jeju National University, Korea

Supervised by Professor Nam Ho Lee

Corylus hallaisanensis Nakai, a deciduous shrub growing in Jeju island,
was investigated for anti-oxidative and anti-inflammatory activities. The
dried C hallaisanensis branches was extracted for 24 hour with 70%
ethanol. The obtained extract was successively partitioned into n-hexane
(Hex), ethyl acetate (EtOAc), n—butanol (BuOH) and water (H2O) fractions.
For the anti—oxidation tests, the ethanol extract, EtOAc, BuOH and H20
fractions showed good DPPH and ABTS radical scavenging activities.
The total phenolic contents for the extract and solvent layers (Hex,
EtOAc, BuOH, water) were estimated as 289, 50, 367, 421 and 249 mg
(GAE/1 mg) respectively. In anti-inflammatory screenings, EtOAc fraction
showed good nitric oxide production inhibitory activity in LPS-induced
RAW 264.7 cell.

Therefore, futher phytochemical studies were conducted for the ethyl
acetate fraction, which led to isolation of four constituents such as 8B
—sitosterol (1), 3,3',4'-tri-O-methylellagic acid (2), carpinontriol A (3) and

carpinontriol B (4). All of the compounds were isolated for the first time

- Vi -



from this plant.

On the studies of anti-oxidative activities for the isolated compounds,
compounds 3 and 4 showed strong ABTS radical scavenging activities
with SCs of 193 and 129 upM respectively, whose activities were
comparable to a positive control vitamin C (SCsy 45.4 uM).

On screening of anti-inflammatory activities, the compounds 2, 3, 4
showed considerable inhibition on the production of nitric oxide for the RAW
264.7 cell without showing cell toxicities.

Based on these results, it is suggested that C hallaisanensis branch
extract could be potentially applicable in the cosmetical and/or
pharmaceutical industries, especially as anti-oxidant and anti-inflammatory

ingredient.
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um, Sigma Co.), normal-phase column chromatography(CC)oll= silica
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LH-20(0.1-0.025 mm)e] AFg=AY.  #2  FA-Hd  A8F thin-layer
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J 2

X

2" 33Ee AFH ATE Y% FFE ZHo|E Sunrise (Tecan

TFEA |  o]8¥ NMR(nuclear magnetic resonance spectrometer)<
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}o] n-hexane layer, ethyl
acetate layer, n-butanol layer, water layer 5 & 4709 &9 3 =& A9

(Scheme 1).

Dried branches of C. hallaisanensis 802.0g

l?(}% EtOH, stirring. 24 hr, 3time

Extract 31.5¢g (3.9%)

Extract30.0 g

lSuspend with 1 L water and add 1 L n-haxane, 3 times.

v

n-Hexane layer
2.2¢ (7.5%)

Add 1 L ethyl acetate, 3 times.

v

Ethyl acetate layer
4.7 g (15.6%)

Add1 L n-butanol, 3 times.

v v

n-Butanol layer Water layer
7.1g(23.6%) 15.6 g (52.0%)

Scheme 1. Procedure of extraction and solvent fraction from

C. hallaisanensis



3-2. Ethyl acetate layerd &4 A& ¥

S F dojd 7zt B3I FE F ethyl acetate layer 4.7 g2 E33}7]
sl £ silica gel2 A3 glass columne ©]&3td vacuum liquid
chromatography(VLC)E 33l th. Hex/EtOAc(0 ~ 100%), EtOAc/MeOH (0
~ 100%)=2 & F4E 5 10%% Eolv WHOoE 7} 300 mLY &&3te F
30709 fractions @ AvH(Fr. VI ~ V30)

VLC fractiong® % Fr. V5(30% EtOAc in Hex) 252 mge #H==3
MeOHS 7}t S W =X ¢35 vialdl 7Febete powder7t A4 EHAG ol &

MeOH<S o] &3] A ZA35 compound 1(4.2 mg)< 3199 tH(Scheme 2).

Hir

—l i

Ethyl acetate layer (4.7 g}

VLG,
Hex-EtOAc (0~100%:)
FtOAC-MeOH(0~100%3)

Step gradient(5%, 10%), 300 mL

Fr.v1 Fr. V5 e
(252 mg) Fr.V30

Insoluble in MeOH

Compound 1

4.2 mg

* Conditions of VLC eluent
- Fr. W4 n-Hex/EtQAC = 70/30

Scheme 2. Procedure of isolation of compound 1 from C. hallaisanensis
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Fr. V10(55% EtOAc in Hex) 85.2 mg¥ V18(95% EtOAc in Hex) 52.3 mg®ll
ZdEs=3 & MeOHS H7betie Wl =54 43 vialel 7Mbb powder7t A
AEA3, o] Z MeOHS o] &3] AZA3t compound 2(3.6 mg)E LA =
st Fr. V19(100% EtOAc) 61.0 mge CHClsMeOH=819¢ fwizdo= 4

silica gel CCE F 339 compound 3(8.0 mg)E £ 8+ tH(Scheme 3).

Ethyl acetate layer (4.7 g}

V.LC.

Hex-EtOAc (0~100%)
EtOAC-MeOH{0~100%)

Step gradient(5%, 10%), 300 mL

v
Frvl Fr. V10 Fr.v18 Fr.19 w FRLV30
(85.2 mg) (52.3 mg) {61.0 mg)
o o Silicagel CC
Insoluble in MeQH Insoluble in MeQH CHOl; : MeOH = 811
A 4
Compound 2 Compound 2 Compound 3
244 mg 3.6 mg 8.0mg

«Conditions of VLC eluent

- Fr. W10 n-Hex/EtOAC = 45/55
- Fr. W18 : n-Hex/EtOAC = 5/95
- Fr. W19 n-Hex/EtOAC = 0/100

Scheme 3. Procedure of isolation of compounds 2, 3 from C. hallaisanensis



Fr. V14(75% EtOAc in Hex) 97.7 mgol A+ CHCls:EtOAc:MeOH =10:3:19]
Sulz27A 02 Sephadex LH-20 CCE $33}e] compound 4(4.7 mg)S 833
3, Fr. V16(85% EtOAc in Hex) 73.0 mg< CHCIs:EtOAc: MeOH=5:15:19] £
W ZH S 2 Sephadex LH-20 CCE 33t compound 4(10.2 mg)E #23H%
o} (Scheme 4).

Ethyl acetate layer (4.7 g)

V.L.C.

Hex-EtOAC (0~100%:)
EtOAC-MeOH{O~-100%%)

Step gradient(5%, 10%]), 300 mL

Fr. V1 Fr.14 Fr.1e -« Fr.V30
(97.7 mqg) {73.0mg)
Sephadex LH-20 Sephadex LH-20
CHCI; : EtOAc @ MeOH CHCI; : EtOAc @ MeOH
=10:3:1 = 5:15:1
Compound 4 Compound 4
Jmg 10.2 mg

«Conditions of VLC eluent
- Fr. W14 n-Hex/EtQAc = 25/7
- Fr. W16 n-Hex/EtOAc = 15/85

Scheme 4. Procedure of isolation of compound 4 from C. hallaisanensis
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4-1-1. % polyphenolic compounds &% =4

ZadE 3§29 S Folin-DenisH'¥ < okzk Wdste] AA sk @A
gallic acid ET8&4& AHE3le] Eelves g AHE IS ZF&F4e
olg&atAth EEFAE AAE7] A4l gallic acid 1 mge DMSO:EtOH =1:1 &
o 1 mLol %<9 stock solution® A|F3sta, o]F 0, 31.25 625, 125, 250 %
500 pg/mLeo] HEE %3 UV-Visible spectrophotometer® 700 nmol A &%=

% 1 mg/mL =2 & =<l

il
Ay
ox
_0|L
£
i
AN
5
rx
o
£
o
_0|L
38
A
&5
>
b

=, °] &9 100 uLE micro tubedl] FH3til FFF 900 uLE 7t total
volume®] 1 mLe] HEE 31X &tk 7] 100 pL Folin—ciocalteu’s phenol
reagentS FH7bsle] Z £33 T Ao 3R WAFAY. o] & 7%
Na:COs & 200 pLE 7}8te] £33, S5 700 uLg 7}3to] total volume
o] 2 mLo] HEE 3Aste] Ao 1A BXT H, F5AE Ao $9)
Y3 BEeRE 700 nmollA FREE Sk, s PE FEE B4

i

4-1-2. DPPH radical 274 &4 A%

DPPH(2,2-diphenyl-1-picrylhydrazyl,) radical &4 &4 2dL A& free
radical &7 Toly F4 ¥ T8& Frists WY Tl stutoltt. dFE 9
radicals= ®HgAdol AA wl$ EQAI AN, DPPH radicale <F43+ free
radicals 7} E2F 24 515 nmdlA 2 S5E el E 2aAe s Eol
o} AT free radicals AAE F v FAIFAEREEH FAE Fo] wo}
2,2-diphenyl-1-picrylhydrazine(DPPH-H)¢] =™ *g2o

Are] FFE7 FaHEE ojHT dYE o]&sto] AR s EPE F

o
rE
o
i
2
Ul
5
=
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A& 4 A H(Figure 5).

NO, NO;

DPPH radical
(Violet, 515 nm)

Diphenylpicrylhydrazine
(Yellow)

Figure 5. Scavenging of the DPPH radical by an anti—oxidant.

o

rlo

DPPH radical 27 &4 232 Blois 187¢ $8393, 2844
Ry d gu

96 well plated] TE=EZ 343 sample &9 20 pL(in EtOH)$} 0.2 mM
DPPH(in EtOH) &9 180 uLE &%ste] 2 253 &A1 ¥, ELISA
ReaderZ ©|-&3t4 515 nmollA FJ =8 SAFA.

?oZd 2AE(%)S thee A oE AEHJeH, 7 AgY AAGY W

3
&0l 50% ¥ o] AR FE(SCx)E et Uz (positive contro) &2+

vitamin C& AF&3}4 0}

A -A
Radical scavenging activity (%) =(1- Sa“;:le blank Y x1 00

control

H

Acontrol + 91D Ill’l’loﬂ }\ll DPPHQ,] ——%_-F’é-
Asample - 515 nmoll 4] sample® DPPH ¥t

Apank  : 515 nmoll 4] sample AA 2] FF =

- 14 -



4-1-3. ABTS radical cation &7 &4 A

ABTS[2,2'-Azino-bis(3-ethyl benzothiazoline-6-sulfonic acid)] radical 2#A
g4 28 L total antioxidant activity(TAC)e] SHME F9] 3 7IxX 2 F A9
FdE ABTS7F AgtEd 54 A HE54L =mHE ABTS (ABTS radical

BTS & 43k + 32l

AU v 2o

ABTS radical cationg %E7] 93t 7.0 mM ABTS(in D.W) €83 245
mM potassium persulfatein DW)£ & 1112 E&3se] 16A17Hs < Aol A
g3 A1 71, ¥Eg A7l ABTS 8943 ethanolg 1:602.2 343t 700 nmell A
F3x27F 0.780.0027F HE=E xdsto] Ao AE-stitt

96 well plated] T=E=Z 343 sample &4 20 uL(in EtOH)$ ABTS £
oA ¥kEA|Zl % ELISA Reader® ©|-&3}4]

g3z 2AE (%) o9 A o ALdENeH, ZF AR AAGH 9
&0l 50% 4 " ANFE FE(SC)E T3l thET (positive contro) &2 &

vitamin CE A}E-3}3 o}

A -A
Radical scavenging activity (%) = (1 ——=samele " blank )7 0Q

control

Acontrol 1 700 l’ll'l’loﬂ }‘1 ABTSQI —E—%‘r =
Agample 700 nmol| 4] sample® ABTS RE-g-<} ¢

Ak © 700 nmol A sample XA EF =

i B o)

o -

E[oll

- 15 -



“+

N
HO3S s N— D\
’ \©i >:N/ _<S SO3H + AH

ABTS" radical
(blue green, 700 nm)

ABTS'
(colorless)

Figure 6. Scavenging of ABTS" radical by an anti-oxidant.
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m (

4-2. RAW 264.7 cell& ©] &3 34

oX,
>
o

4-2-1. A F ek

k-2 YA A E AlY(Murine macrophage cell line)?l RAW 2647 cell2
St A EF23(KCLB;  Seoul, Korea)o@ZHE #<F ol 1% penicillin-
streptomycin® 10% fetal bovine serum (FBS)o] &% Dulbecco’s Modified
Eagle Medium(DMEM, GIBCO, Grand Island, NY, USA) A & A}£-3}] 37T,
5% CO: incubator Z7A0A wgstd o 3 7tFd o2 AW vjdS A 33A
t}.

4-2-2. Nitric oxide A A H7}

24 well plated] RAW 264.7 cellsE 2x10° cells/mLE 533 37C, 5% CO-
incubator ZZA3}oll A 18A17F Hl st & Ao AFE-3t Tt A #lSAIZ cellss
1 ng/mL LPS7F 239 vixE 3 3 sampled w542 Z+zF HUbste] 244

7t wgstE . A" NOS &2 Griess Al9F(1%  sulfanilamide, 0.1%

[¢]

naphylethylenediamine in 2.5% phosphoric acid)g ©]83to] A Zujgd Fo] =
AstE NO2 o FEHE SASAT. AT 45 100 e Griess A ¢F 100

uLE E§ste] 96 welll platecl A 10% E<F BFEAIZL 5 540 nmollA F3E=E

2439t ABAdE NO9 %4 sodium nitrite(NaNO») S o] 8-3to] AAIZTHE
24 8he] v wsk v
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4-2-3. MIx=4 H7t

MTT[3-(4,5-dimethyl-thiazol-2-y1)-2,5-diphenyl tetrazolium bromide] assay<
RAW 2647 cell& 24 well plateo] 2x10° cells/mL2 ¥F3}1 37C, 5% CO; &
ZAstell A 18X vl F,

ug/mL LPS¢} sampleg =¥ 2 Z+z H7lbsle] 24
A Zb wl ksl ATt 24417 i<

== p—t
O

F 500 pg/mL FEE (MTT)E #H7lsto] 37T
, FEHE AASAT. HA7]d DMSOE 7hste] 4to}
o} W33t A7 formazan HAES E3AIZ o, o] 96 well

plated]l &% F 570 nmollA FFE=E SASAT. Cell viabilitys o9 2

A
Cell viability (%) = —22 x100

control

Acontrol 570 nmoll A & ¢} LPSE A 23 control®] F3%
Agample © 570 nmoll A A|5¢} LPSE A8 3 sampled] 3%

F,N"“N mitochondrial _MNH
N':.Iﬁll reductase N

+7::N > | N

- M
M \rﬁ
Br ST’); S%ﬁ
=

yellow MTT purple formazan

Figure 7. Principle of MTT assay.
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m. 23 94 1%

L 3= 7= 24

1-1. Compound 19 %34

Compound 1€ 'H-NMR spectrum &4 Z3 § 536(1H, d, J = 5.3 Hz)9
signalZ %8 spES ZE olefin +29 protong dAEtd i, § 355(1H, m)
9] signal2F-E Abtxol QAT Y9 methineeZ o3t Ach § 230 ~ 1.00
o A th42] methylene® methine proton signalS 2<¢13t$ 3L, § 0.69(3H, s), §
1.01(3H, s)°ll Al 2719] singlet, § 0.82(3H, d, J = 6.9 Hz), § 0.85(3H, d, J = 7.1
Hz), § 093(3H, d, J = 6.6 Hz)ol A 370¢] doublet, § 0.87(3H, t, J = 7.8 Hz)l
A 119 triplete.Z % 6709 methyl proton signal® #<l3titl. “C-NMR
spectrum =AZA3 ©@A57F 297001 § 20.0, 196, 19.2, 19.0, 12.2, 12.0914 6
702l methyl carbon®] U+ AL E3F steroldE9 FFEILS ddsIH. 6
1410, § 1216 ¥3+9 'H-NMR spectrum®l A <38 olefin carbon®}, § 72.0
o 5] Akzof ¢4 3% methine carbond &3 Th o]E wl¥Y o Z compound 1
83 vlaste] grie] B FgEo] & steroldl B-sitosterolZ F

A3t A H(Figure 8).

rlo

HO

Figure 8. Chemical structure of compound 1
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Table 1. 'H and ®C NMR data of compound 1 (100 and 400 MHz,
CDCly)

Compound 1

No.

Sc 8 u(int, multi, J Hz)
1 37.4
2 29.9
3 72.0 3.55(1H, m)
4 42.5
5 141.0
6 121.6 5.36(1H, d, 5.3)
7 32.1
8 31.9
9 50.3
10 36.7
11 21.3
12 40.0
13 42.5
14 57.0
15 24.5
16 28.4
17 56.2
18 12.0 0.69(3H, s)
19 20.0 1.01(3H, )
20 36.4
21 19.0 0.93(3H, d, 6.6)
22 34.1
23 26.2
24 46.0
25 29.3
26 19.6 0.85(3H, d, 7.1)
27 19.2 0.82(3H, d, 6.9)
28 23.3
29 12.2 0.87(3H, t, 7.8)
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Figure 9. '"H-NMR spectrum of compound 1 in CDCls
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Figure 10. C—NMR spectrum of compound 1 in CDCls



1-2. Compound 2¢] =34

Compound 2= 'H-NMR spectrum ¥4 A3 & 398(1H, s), 403 (3H, s),

5
4.04(3H, s)¢ signal2%#¥ H7|SAHAE7 & 249

jibJ
e

- 3- )
St spPEAS 7

rr

methoxy 7] 7} 370 &< dAaretdoh =3 757(1H, s), 7.49(1H, s)¢] signaldl A
= aromatic ringl A3 Q= protonoE dAsA T BC-NMR spectrum &
A & $E 170 o)deR d3Hw, 567, 610, 61.39) signal® H-NMR
spectrumol A A AE 3709 methoxy7|E <l 15859 15839
signal& carbonylgtoll shielding® ZO.E Hol ester’|YS o Arstdar, 1074 ~
It ol & wig e

2 2497 v wsle gallic acid ¥ 77 283t A E ellagic acide] & &

153.8¢9] 12709 signalE-& aromatic ring® signal¥ < &<l

[¢]
o

91 3,3 4'-tri- O-methylellagic acid® =33} tH(Figure 11).

Figure 11. Chemical structure of compound 2
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Table 2. 'H and C NMR data of compound 2 (100 and 400 MHz,
DMSO—dg)

Compound 2

No. Sc 8 u(int, multi, / Hz)

1 113.3

2 141.6

3 140.8

4 153.8

5 111.8 7.57(1H, s)

6 111.6

7 158.5

1 112.4

2' 140.9

3' 140.1

4' 152.7

5' 107.4 7.49(1H, s)

6' 111.1

7' 158.3
OCH3—-3 61.3 4.04(3H, s)
OCH3z—3' 61.0 4.03(3H, s)
OCHz—4' 56.7 3.98(3H, s)
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Figure 12. 'H-NMR spectrum of compound 2 in DMSO—ds
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Figure 13. »C—NMR spectrum of compound 2 in DMSO—ds



1-3. Compound 3¢ T+Z3&4

Compound 32 'H-NMR spectrum 24 23 & 679(1H, d, J = 80 Hz),
7.05(1H, dd, J = 82, 24 Hz), 6.77(1H, d, J = 80 Hz), 7.00(1H, dd, J = 80, 2.4
Hz)9] signalE< sp’EA < 2= protonE 2 ©] signalE9] coupling constantzt
S B84 protonE 7+ ortho-, meta— couplings 3t A+ 2709 aromatic
ring®] A< oFsATh = 4002H, m), 444(1H, dd, J = 64, 22 Hz)9]
NERA =7 2 Aav 23l & protonl® oA T 5 QL
At 2.83(1H, dd, J = 159, 92 Hz)3} 298(1H, dd, J = 16.0, 3.0 Hz), 2.87(1H,
d, / = 156, 66 Hz)¥ 353(1H, d, J = 156 Hz), 2.75(1H, dd, J = 188, 86 Hz)
o} 374(1H, d, J = 19.6 Hz) signale< Z+ZF 156 ~ 19.6 Hzel & coupling
constant o E Ho} Z+Zt 7248 ¥tio] ZAE3 geminal protond S A3 o)

“C-NMR spectrum #4] 23, @47t 19740]3, §c 21889 deshielding®
Zro.2 Ho}l carboxyl carbonoll %= ketoned U2 A 33t Sc 69.3, 73.8,
78.29] signal® 'H-NMR spectrumol A <4899 A7 &7 & Ax7t 2
ol )+ methine carbon¥ S &1 6 1174 ~ 153.79] 127019 signal

2
0Q
=
=D
o
offt
ol
o
£
el

=

B>

2709] aromatic ring signal®¥& &13A 1, o] F & 1535, 153.79 signal< A
71 E7F 2 hydroxyl group®] AFEo S Ho=Z o4 s}

'Hzt ®C NMR data®]el 2D-NMR¢l HMQC, COSY, HMBC spectrum®] data
Z v 23 A3 F M9 aromatic ringdl aliphatic chaine] Z&Ho A= F+F
9l diarylheptanoid A€ ¢ 3¢E =24, HMBC spectrumd] A aromatic ring®] &u
6.56(1H, s)9 proton signal®] %= TE aromatic ring® carbon¢! &¢ 13513 4
2 #AAVE vdEtveE Ao 2 Rol g FH 9 diaryl heptanoid SHHEEZE A4
Ak, ol¥y ZHAFPE ugozm EAPVn wwmd A3 compound 5E

carpinontriol B2 &7 39 th(Figure 14).
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OH HO

Figure 14. Chemical structure of compound 3
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Table 3. 'H and C NMR data of compound 3 (100 and 400 MHz,
CD30D)

Compound 3
No.
Sc 8 u(int, multi, J Hz)
1 128.2
2 127.5
3 153.5
4 117.4 6.79(1H, d, 8.0)
5 130.9 7.05(1H, dd, 8.0, 2.4)
6 130.3
7 39.6 2.88(1H, dd, 15.9, 9.2)
2.98(1H, dd, 16.0, 3.0)
69.3 4.07 ~ 4.00(m)
73.8 4.07 ~ 4.00(m)
10 47.0 2.75(1H, dd, 18.8, 8.6)
3.74(1H, d, 19.6)
11 218.8
12 78.2 4.44(1H, dd, 6.4, 2.2)
13 39.5 2.87(1H, d, 15.6, 6.6)
3.53(1H, d, 15.6)
14 129.7
15 131.6 7.00(1H, dd, 8.0, 2.4)
16 117.1 6.77(1H, d, 8.0)
17 153.7
18 135.1 6.56(1H, d, 2.0)
19 135.6 6.65(1H, d, 2.0)
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Figure 15. 'H=NMR spectrum of compound 3 in CD30D
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Figure 16. BC-NMR spectrum of compound 3 in CD30OD
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Figure 17. HMQC spectrum of compound 3 in CDsOD
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Figure 18. 'H-'H COSY spectrum of compound 3 in CDsOD
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Figure 19. HMBC spectrum of compound 3 in CDsOD
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1-4. Compound 49 T+Z34

Compound 4% 'H-NMR spectrum 24 A3, § 7.05(1H, dd, J = 82, 25
Hz), 6.79(1H, d, J = 82 Hz), 6.76(1H, d, J = 82 Hz), 6.99(1H, dd, J = 81,
22 Hz)9 sp’EA< 7= protonEZFE coupling constantzt< %34 proton
5 7+ ortho-, meta- couplings 3t Y+ 2709 aromatic ringel &< 4
At ®SH 473(1H, dd, J = 11.8, 45 Hz), 391(1H, d, J = 10.1 Hz),
423(1H, d, J = 10.1 H2)9 signal2 E3l9 AV =7 & 247 ZAds)
+ proton®. 2 oA & = 9lth 354(1H, ddd, J = 20.0, 12.7 2.1 Hz), 3.05(1H,
dd, J = 159, 45 Hz) signal®] 20.0%} 159¢] & coupling constant o2 Ho}
e et d] Z3E3 geminal proton®] 27] oA A&& dAEA T

“C-NMR spectrum £4] A3}, g2571 197402, 215.79] deshielding® #t<
2 Bo} carboxyl carbonol A% ketone® U< A AT 687, 69.9, 78.89)
signal& '"H-NMR spectrumell A 4389 d A7 &4 =7 & a7 2o 9

AA
+ methine carbon¥d & 23ttt §¢ 117.2 ~ 153.69 127019 signalS 2719

o

;O

aromatic ring signal¥-g QI3 3, o] F 1528, 153.69 signale A7 AL
7} 2 hydroxyl groupe]l A U AR A4 3P o|Hd ZHE v

AA
oz A% uwate] compound 45 carpinontriol B2 %434 th.(Figure 20)
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OH HO

Figure 20. Chemical structure of compound 4
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Table 4. 'H and C NMR data of compound 4 (100 and 400 MHz,
CD30D)

Compound 4
No.
Sc 8 u(int, multi, / Hz)

1 127.0

2 127.9

3 153.6

4 117.3 6.76 (1H, d, 8.2)

5 130.6 6.99(1H, dd, 8.1, 2.2)

6 130.3

7 37.1 3.05(1H, dd, 15.9, 4.5)
2.85(1H, m)

8 68.7 4.73(1H, dd, 11.8, 4.5)

9 69.9 3.91(1H, d, 10.1)

10 78.8 4.23(1H, d, 10.1)

11 215.7

12 37.7 3.54 (1H, ddd, 20.0, 12.7 2.1)
2.93(1H m)

13 25.3 3.14(1H, m)
2.82(1H, m)

14 130.9

15 1294 7.05(1H, dd, 8.2, 2.5)

16 117.2 6.79(1H, d, 8.2)

17 152.8

18 135.0 6.36 (1H, s)

19 134.8 6.66(1H, s)
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Figure 21. "H-NMR spectrum of compound 4 in CDs0OD
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Figure 22. BBC—NMR spectrum of compound 4 in CD3OD



2. Fakst 24 49 2+

2-1. % polyphenolic compounds &% =4

Polyphenolic compoundst 21 & Ao da EFE 5o = 22 AL E Y] vz
g o EAFS HAH g 22 Wl 27§ o] ] phenolic hydroxyl”] &
kA7) wjiEel] @A d Ve A EAES ZPste A4ES A FE H
garst w2 s HEgH 715e MHAE Aoz 49Ad dn”

Gallic acid EZ S AHEd FAFAE 2dshel MAHTR /A 70%

i)

2

@ 2% 9 29

o] % polyphenolic compounds &#<& &Aooy, F
1 mg B &73t2 A+ gallic acid ¢ FH(GAE)Z %
kst et 2d A3, FEEAA 289 ng GAE/1 mg, £¥E F

367, 421 ug GAE/l mgo.E Hlu3d =2

g

i

V)

ML

ot

e

lo,

o

off
Ol

EtOAc ¥ n-BuOH layerol A Z+zt
polyphenolic compounds @& eI AT (Figure 19). o]+ ©& 34kst A ¥

Aot @l e Aol dFE A

500
421

400 367
3
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3 s 289
& £ 300
S S 249
& o
_g (L]
s 2 200 —
o
=
o
o

100 —
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: I | | -
Extract nhex layer EtOAc layer nBuOH layer H20 layer

Figure 23. Total polyphenolic compounds of extract and solvent layers.
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2-2. DPPH radical &7 &4
2-2-1. &% 4 ¥ ¥E9 DPPH radical 24 &4
HAdUF 714 70% de§e FE2E 2 EFE9 DPPH radical &4 4%

A3} Y. FEEY e B E st 625 125, 25, 50, 100 pg/mL2]
TEE AYE A SCx 3= AL tH(Figure 24, 25).

100

80

60

20 -

DPPH radical scavenging activity (3)

Extract nHex layer EtOAc layer n-BuOH layer H20 layer Vit. C
525 ug/ml 125 pug/ml " 25pug/mL ™50 pg/mL ™ 100 pg/mL

Figure 24. DPPH radical scavenging activities of extract and solvent lavers
I A, n-Hex layerE A¢stxa, F5E& 31.7 ng/mL, EtOAc layer 319 n

g/mL, n-BuOH layer 23.3 pg/mL, H-O layver 39.1 pg/mL%= tZ%] vitamin
C(145 pg/mL) W& <] £ DPPH radical &7 &4 YehAch
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Figure 25. SCs values of DPPH radical scavenging activities of extract and

solvent layers.

2-3. ABTS radical cation 27 &A

9] ABTS radical cation &7 A

i

2-3-1. ¥5& ¥ £9

HAAUF 7HA] 0% desE FE2E 2 28 E9 ABTS radical cation &7
gA4E FA4sAY. FEEH WA F8EC st 6.26, 125, 25 50, 100 n
g/mLe FLEE AAE HAAste] SCxh #e ARt 2 23, FEECA
12.3 pg/mL, EtOAc, n-BuOH, H:O layerdl A Z+Z+ 9.1, 83, 165 ng/mLZ ti=x
T2l vitamin C(5.9 pg/mL)¥HE £ ABTS radical cation &4 42 UEeH]

S (Figure 26, 27).
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Figure 26. ABTS' radical scavenging activities of extract and solvent lavers

200
165

15.0

_ 123

-

E

Z 100 - s 83

b4 59
| '
00 ll T T T T 1

Extract EtOAc layer nBuOH layer H2O layer Vit. C

Figure 27. SCsy values of ABTS' radical scavenging activities of extract and

solvent layers
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2-3-2. 9% 3}3+E 9 ABTS radical cation &7 &4

HUF A 22 EeY s3E9 ABTS radical cation 2AHEA4A S

i

AslAt. Zrztel FErEe tsted 25 uM, 50 uM, 100 pM, 300 uM& FTE=Z
AeS HJaste] SCx a2 AAFSFR T (Table 5, Figure 28)

Table 5. SCsp value of ABTS’ radical scavenging activities of isolated

compounds.
Compound NO. Compound name SCs0 (uM)
1 B —sitosterol > 300
2 3,3",4'—tri— O—methylellagic acid 226.3
3 carpinontriol A 19.3
4 carpinontriol B 12.9
positive control vitamin C 45.4

100

80

60

20

ABTS radical scavenging activity(3s)

Compound 1 Compound 2 Compound 3 Compound 4 Vit. C

Bo5uM ®50pM Y 100pM ™300 uM

Figure 28. ABTS radical scavenging activities of compounds and vitamin C
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I A3 compound 2, 3, 49 SCsxikel Z+ZF 2263, 19.3, 129 uME U,
compound 3% 4%+ ZE T2 vitamin C(45.4 pM)EtF £& S 2t ZAo=g
o1Fo] ol 3 EE0] $53% radical 27 A L HEE &9l g F 9l

AT
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RAW264.7 cell& o]-sto] WAHIUF 744 70% ol e&
& nitric oxide(NO) A4 A 3 AEHZAE S48 ¢
g /mLe TEE A¥E

. M sample 100 u
R&sto] dgdo] de=A FJsAvt. 1 23 LPSS &
ks A2 g LPS(+)¢F NO A =S vlustde o, 70% oAde FE=A

13.0 utMZE 52.8%7} 7HA4std o™ EtOAc % n-BuOH layerol A Z+ZF 0.13 n
M, 21.7 utM=E 99.5%, 21.4%7F #Aadt= AS &<l
o =

39t n-Hex layerd 3%
cello] g+ HAo] oF7F YEltoH(Figure 29-32)
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* Sample concentration : 100 pg/mL

Figure 29. NO production inhibitory activities of extract and solvent lavers.
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Figure 30. Cytotoxicities of extract and solvent layers.
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Figure 31. NO production inhibitory activities of EtOAc laver.
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Sample concentration : pg/mL
Figure 32. Cytotoxicities of EtOAc laver.
I A3 EtOAc layeroll Al AlZ=4 glo] % o&EH o2 vj& £2 NO A4
AA EA4& Rolv AL &AsAH(Figure 31, 32).




B 7HA 70% AeE FE2E 3 2 E259 RAW 2647 cellgldl A&
o) ZHARPATY HeotAEe] AT =4 sy 98 27 HaCaT
cellthuman keratinocyte cell)™ CCD-986sk cell(human normal fibroblast cell)el] 2
e APt 2 23 FEFE3F n-Hex layerol A5t Fte] S48 Yyl
I, yHA 8 EEAE AIZSAl YA & shvk(Figure 33-34).

* HaCaT(Human Keratinocyte cell line)
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Cell viabillity (35)

* Sample concentration : 100 pg/mL

Figure 33. Cytotoxicities of extract and solvent layers in HaCaT cell

* CCD-986sk(Human Fibroblast cell line)
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* Sample concentration : 100 pg/mL

Figure 34. Cytotoxicities of extract and solvent layvers in CCD-986sk cell
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Figure 35. NO production inhibitory activities of compound 2
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Figure 37. NO production inhibitory activities of compound 3
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Figure 38. Cytotoxicities of compound 3
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Figure 39. NO production inhibitory activities of compound 4
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Figure 40. Cytotoxicities of compound 4
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Sriebe A3 LPS(+)¢ HstE W 5% oEH2= L6

= AL Fa8 ¢ YAHFigure 41).
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IL-6 product (%)

Figure 41. Inhibition of LPS-induced secretion of pro-inflammatory cytokine

IL-6 by EtOAc laver

RATMA R e oEHOFE NO A I9A4 &48 YeEldd compound 2,
3, 49 A E 7] @F v JPod FasA #Eate AF5A cytokine2 &
d# 7 IL-6, TNF-a9] AAFS 54 A4¥L o APt 21 A7, LPS9
SuivkE A LPS(+) Bl uletS W compound 3, 4914 IL-62] AJdo] <

A AE & & = JAHFigure 42, 43).
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Figure 42. Inhibition of LPS-induced secretion of pro-inflammatory cytokine

IL-6, TNF-a by Compound 3
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Figure 43. Inhibition of LPS-induced secretion of pro-inflammatory cytokine

IL-6, TNF-a by Compound 4
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AFE gepildd A2t AF 54EQA #HASGUF(Corylus

hallaisanensis) 7}A & FE3t9 1 FEE2FY FA=ES THst, F34

shtEcl sl &gAtst 2 Fd 430 dis A AAE &8 TS YEolE
!

dTE AP

HAAYUF 70% o&e FE2E5S &9 FAHATA A wet ¢4z 233}
o] n-hexane, ethyl acetate, n-butanol, water layerE <t} o] F&E3
=1

ggEol da Fus L FABYL AFHAL

EtOAcE3 n-BuOH layerol A 367 ng, 421 pg GAE/Img 7F4 #A gt
DPPH #uZt A2A% A¥oMH= Hex &L A3 vHx F=EF, EtOAc,
n-BuOH, H-0 layer®l] A positive control$! vitamin C(SCs 14.5 ng/mL)e} H] 2L
e o Z+7z 317, 319, 233, 39.1 yg/mLE £ U7 L2AEZEE BT E
3 FEE 2 B E2 ABTS radical cation 274 4243, FEEA 123 1
g/mL, EtOAc, n-BuOH, H:O layerelA Z+Z} 91, 83, 165 ng/mLE W<
vitamin C(5.9 pg/mL)%& £& ABTS radical cation &4 €4< YUt

= EE9 9 24439 A2FE NO B4 FHS v usto A

9], EtOAc layerol Al &wlvhe A2k LPS(+)9F vlustd S W AX 54 ¢l
o] TE 9EH2E NO9 RAAHFES AMA7ZI= AS I & F YAh
Cytokine &3 2% EtOAc laverdld IL-69 4L % JEZFHoZ A
A A

o] & ZIME ulg o g EtOAcEIAA ITE EIE AA3A, vacuum

=

huj

m\‘l

i
5
qu:

1

liquid chromatography(VLC), 4+ silica gel chromatography, sephadex
LH-20 chromatographyE <#3te] sd&e £@sdd. £d€ sd=9 +
Zv NMR< o] &sto] &¢leila, =83 Haste] & 4789 &S &2+
AstAg. 8" 3 EL B-sitosterol (1), 3,3°4-tri-O-methylellagic  acid
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(2), carpinontriol A (3), carpinontriol B (4)& &<l % ¢t}
oz A #E sFEE el izt G4 F A3, ABTS radical &4 &
A A A compound 2, 3, 49 SCxatel Z+zh 2263, 19.3, 129 uMZ }$t

I, compound 33 4% tET Q! vitamin C(SCs 454 pM)ET £ S Ze

3 g9 FAHAAFNE compound 3, 47F AE 54 glo] NO AL 9

Asks AL &9 F dBe 954 cytokined! IL-6 A = JEH o=
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