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ABSTRACT

We studied the screening of biological activities of the extracts from korean
Ulmus devidiana.

To search for the active components, the extract was suspended in water and
subjected to successive partitioning with n—-Hexane, EtOAc and n-Butanol. Since
the fraction of n-Hexane showed significant inhibitory effects on Nitric Oxide (NO)
production in LPS activated RAW264.7 cells. JUD-A and B were obtained from
n-Hexane fraction which showed effective inhibition against Nitric Oxide (NO)
production. JUD-A and JUD-B inhibited growth of HL-60 cell, and JUD-B has
shown good activity for whitening effect.

In addition, the 809 ethanol extract was partitioned with n-Hexane, EtOAc and
n-Butanol. n-BuOH-soluble fraction and EtOAc-soluble fraction had a significantly
higher radical-scavenging activity than other fractions.

The JUD-C and JUD-D isolated from EtOAc fraction were exhibited the anti-

oxidative activities.
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shol Abg3teith

CFA| el A -
Hyman Co.A}2]
Silica gel
Silica

1
.
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3} 7]

of Alg¥ w52 Merk Co., junsei Co.,
g2l

1ol A Age =& &
Ab&3 9 tl. Normal-phase silica gel column chromatography©ll
gel 100 (RP-18, 230-400 mesh ASTM, Merck)o] A& om B2l gor] A&
precoated ‘silica gel aluminium sheet (Silica
g8 =des
A2 A2 % heat
3 2

145+ NMR (Nuclear

S

=)
o)
Xﬂ % = -
60 (230-400mesh ASTM, Merck), Reverse-phase column chromatography°l| =
=2 ¥
2] %
2]

TLC (Thin-Layer Chromatography)
gel 60 Foss. 2.0 mm, Merck)E AF£3I T TLC Aol A
9 st UV lampE AFE3tAY TLC plateE visualizing agentoll
AZA Atk Visualizing agent®+ 3% KMnO, 20% KiCOs
AHESFATE FEREA O o
Magnetic Resonance)< JNM-LA 400 (FT NMR system, JEOL)S ©]-&3}%th. NMR
Murine macrophage cell line¢l RAW
2ol 100 units/m¢ penicillin
8

gung  °] &3]
025% NaOHE a3 Fgde
| €12 CD;0D¥ CDClzo] A& ATt
g+ DMEM ®j#& AH-8-3hof
F2 3ol shAA A&t
Sigma (St. Louis. MO.
AldrichA}

=4A 8
-streptomycin¥ 10% fetal bovine serum (FBS)o]
jom A wjY

Nitric oxide (NO) assay A 3dA] Alg5
Korean Cell Line Bank (KCLB)Z% & #¢

264.7A| =
710 A bl &3t
Lipopolysaccharide (LPS. E. coli serotype 0111:B4)&
shol Aol A&,
Al AFg3F 1,1-diphenyl-2-picrilhydrazyl (DPPH)

37T, 5% COy
ATt

%4

AHg-3H

oX,

USA)ZFH
s 2
I5tel

R
H

(USA)OA 2



A Al ARES Ao H BEFFE=A (UV-visible  spectrophotometer) &

27 8

AN

thooleh 22 Wor Y3k Fatel ekl EdskAl 28] wkE AAE it o 27
3]

ozl o AME 40ToA FAFFHVIE 0|8 531 80% &S FEF 122074 g<
At o] 80% dErE FEES FHF 1 Lol dESIAL separatory funnelol] A
n-Hexane®} EtOAc, n-Butanol, H.0S A}-&38te] x4 o2 &R E35to] n-Hexane

%, EtOAc%, n-Butanol® % H,0%S ddth

3-1-2. Normal-phase column chromatographyoll ¢]3F #2373

SR8 5le] dojd 7z HE =L Fo|A n-Hexane® (0.2810 g)= normal-phase

column chromatography (6x20, Kieselgel 60)o 4 n-Hexane/EtOAc/MeOH (7/3/0.1)
o A/MEgmME AIMAIA 6712 EFE AATh

3-1-3. Reverse—phase column chromatography®l] <3+ &2 34



op

u BEF35le] Ao 4 BFFE FoAA EtOAcE (300 mg)S reverse—phase
column chromatography (3x15, Silica gel Cis—Reversed phase)® #@]sl3ith &&&
= 0%, 20%, 40%, 60%, 80% , 100% WS ¢4 02 AFESIAT. o2 A o

A RIES AAFFE FEAC 60 RYE F Ak

o
e
o

3-1-4. Normal-phase column chromatography®l ¢]3+ 2] 2}4

3-1-3914 Ao 6709 & FoA 0% (0.3565 g)MlEre #8S normal-phase
column chromatography (6x20 cm, Kieselgel 60)ol4 CHCly/EtOAc/MeOH/H20O =
4/3/3/0.19] ALl =2 AAAA 371 £8S 45 F AT

3-2 NOA A &3t

3-2-1. Nitric oxide (NO) assay

RAW264.7 A5 DMEM HIAZ o] &ate] 15x10° cell/m® 243 F 24 well
platel] HF3tal, A5 F% 100 pg/mé¥ LPS 1 pg/mlE sAlol Aglste] 48A1%F wj
Fatat. A gld LPS (lipopolysaccaride)= W4 (endotoxin)® Z &# % I13-&
AT AlEelutel] EAjsty, G AAZREE v 945 W AR L
tumor necrosis factor-a (TNF-a), interleukin-6 (IL-6), inter leukin-18 (IL-18)3} #
<2 pro-inflammatory cytokinesg S7FAl7]= Aoz dHA Sk WY & AAE

NOS| @& Griess AoFS o] 8ate] ALuFol Fo| £ASHE N0 @elz =43}

.

St AxY FEd 100 w9 Griess AleF [1% (w/v) sulfanilamide, 0.1% (w/v)
naphylethylene diamine in 2.5% (v/v) phosphoric acid] 100 wE &3} 96 well
platesell A4 10% &< ¥F3AIZl & 540 nmolA ELISA readerE o] &3lo] §3=E

=439 2™, sodium nitrite (NaNO2)S standard® H] 11 &}%)



3-3. &% 2 24 74

DPPH (1,1-diphenyl-2-picrylhydrazylell <]t Af-2t)Z A4 42 Yoshida et
al. (1989)59] WS wase] AASYT. ? 01 mMe DPPHE Y 0.9 mio] AE&

A 0.1 mlE TS F vortexste] oA 10237 HH-SAIZI tha 517 nmoll A &%

L2 =4sle] DPPHY kol 93t F3 w9 A2 =A5k9. o uf DPPH @t

2 aAREE te Aol wet Atsiglon, s AAEY FRE 50% e
N9 FEE HE= RCofko® &3 mAIsHATh
Inhibition(%) = [A-(B-C)/A]x100 (4 1

A : absorbance of not adding samples
B : absorbance of adding samples

C : absorbance of samples

3-4. HL-60 W&w A x| urrag =3 »
3-4-1. AlEujek

AFaAd Ndy gxtol A FaEldt HL-60MEFE 3o AlxF 23 (KCLB)oZ
FE o Hrol 100 units/mle] penicillin-streptomycin®} 10%2] fetal bovine serum
(FBS)7} g% RPMI 1640 WX & A}g3}o] 37TC, 5% CO; 7)o A vjgslH o
o A v 3~4Lo) HHA Al 3PS}

3-4-2. Ao AR A

HL-60 A XZZ 3x10° cel/ml?] FEZ 96 well plate®] Z wellel ¥, A 23 100



rot
oo

pg/mel FEE FA7FSIAT ol E 443t M Fd s, 3-(45-dimethylthiazol)-2,5- di-
phenyltetrazolium bromide (MTT) 100 ugs X7Fsbar 4A)13F F<F o] v FskSich.
PlateE 1000 rpmeolA 1023 A& 242804 wiXE AAS 5, dime-
thylsulfoxide (DMSO) 150 ulE 7}ste] MTT2 1o o3& WA E formazan HH &
S &A1 ¥ microplate readerE AF&3Fe] 540 nmelA FFHEE AU Z

o},

Alzarol 3 Hyt FEE Fe ekl AFAAE =S A

ol
441

3-5-1. Tyrosinase®] A3] &3 (Tyrosinase inhibitory activity)

Tyrosinaset™ 1A W] Halhd A HAZA 71 Fast 27 &% AT
of #elst: AR o] @il FAAA T AEE in vitrodlA FAFOZHA A

1= 5] O
W ool Gf JuE

o)
N!
2
)

Tyrosinase & A8 =4 HH LS tyrosinased 2Hg 23 YA 5= DOPA chrome
S v o SAHE= WHS ol&3ste] UV/Vis spectrophotometer® 373+

I4_28)
Tyrosinase Inhibition rate(%) = 100-[(A-B)/(C-D)] x 100 (2 2)

A : Absorbance at 475 nm in the presence of test sample and enzyme

B : Absorbance at 475 nm in the presence of test sample and in the absence
of enzyme

C : Absorbance at 475 nm in the absence of test sample and in the presence
of enzyme

D : Absorbance at 475 nm in the absence of test sample and enzyme

Algdo] 01 M Qard+EA(pH65) 420 e AlFE 25 b 2Elal 25
mushroom tyrosinase (75~100 units/mL)ES S£AWRE Ye=th o] fdo] 30 wo

_8_



L-Tyrosine 89406 mM)S ¥ 37 ColA 10~15% B¢k WAl 7Ith, 28] o]
AL 475 nmolA] TFEE A3, FAsHAo=Z Ag5d tal 0.1 M Slad k=

(pH65)S Yo o] U tyrosinase A A &2 (2 2) o w2} A4S
3-5-2. Melanogenesis inhibition (Melanin contents =74 )

B16F10 melanoma A X Z ©] &3 melanogenesis # 3] &3+ Maeda ¢ Fukuda?]
TS AFske] 248k BI6F10 cells (20x107/m0)E culture plateoll seeding (3
ml)3tar A wjekdtch B2 cello] sample A 213 3 443+ 37C, 5% CO. Incubator
oA wigstaitt. plate®] ¥iAl A7 F TrypsintEDTAZ AZE F5s8te] A&
? Atk AEZFE 2.0x10° cells/m 2 Z43ste] 1 N

T AARE AASIL cell pelletS &

NaOH 200 plE F1 95CoA 587 melaning =< 5o 450 nmol A ELISAZ =

=

Asle]l iz vadcl. A melaning 0] 83Fo] standard solutionS WS

155 ST E =S iroaicrl M) ol
Y1 FREE ST FA=

A
rlo

sample?} standard solutionS 96 well plate©l

4 WetdoR A4E EE A6 Aol Mokl Fom Buwh

e

¢

3-5-3. UVel ti&k A X9 viability =48 (MTT assay)

BI6F10 cells (5.0x10%/m)S 96well plated] 200 ul 2 cellS 37C, 5% CO;
Incubatoroll A A W% (overnight) A ATt HZ¥ celld] sample 23 & 497 3
7T, 5% CO> Incubatoroll A #j sttt wi e Aol MTT (50 mg/mb) Al eF& A&
(0.1 mg)ste] 37C, 5% CO: Incubatorel A 4A17F WAl A formazang FAA AT ¢
A (2000 rpm, 154)€ &3l A NS A ASL DMSO 200 W& #7kste] 37Tl
A e wak stAA FAdE formazans S AT FA ¥ formazan< 540 nmell A
ELISAZ FAsto] a3} Blustgith. F3== MTTZF Aol os) fdd &
Yel e 72 wellel EA418E AE Ax259 vlgshe oh o] Yepdth

(mean optical density in test well)/(mean optical density in control well)x100
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Dried Root bark of ulmus devidiana powder ( 2 kg )

2) Vacuum filtration

80% EtOH Ext. (122 g)

v

1) Extraction with 80% EtOH
for 3 month at room temperature

Suspended with water(10 g/1L)

Extraction with
Hexane(1LX3)

Extraction with
EtOAc(1LX3) v

Hexan Ext.
(0.242 g)

EtoAc Ext.
(228 g)

Extraction with
n—BuOH(1LX3)

v

—~BuOH Ext.
(5.00g)

H20 Ext.
(2.87g)

normal—phase column chromatography (6<20, silicagel 60)
with Hexane/EtOAc/MeOH (7/3/0.1)

v
JV #V A\ 4 Y #V
fr.1 fr.2 fr.3 fr.4 fr.5 fr.6
(57.6 mg)| |(40.3 mg) (7 mg) (46.6 mg) (7.2 mg)| [(19.5 mg)
JUD-A JUD-B

Frigure 1. Isolation procedure of root bark of Ulmus devidiana

_10_




EtOAc( 300 mg )

reverse—phase column chromatography
(3X15, Silica gel C18-Reversed phase)
With 0~100% MeOH

0% 20% 40% 60% 80% 100%
v v 2 y L Z
fr.1 fr.2 fr.3 fr.4 fr.5 fr.6
(280.2 mg)| | (33.5 mg) (8.8 mg) (6.8 mg) (5.6 mg) (25.2 mg)

\ 4

Figure 2. Isolation procedure of EtOac layer of root bark of Ulmus devidiana

\ 4 #( Y
fr.1 fr.2 fr.3
(14.3 mg) (193 mg) (186 mg)
JUD-C JUD-D

_11_

normal-phase column chromatography (6X20cm, silcagel 60)
with CHCI3/EtOAc/MeOH/H:0 (4/3/3/0.1)
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1. NO7 <Al &+

A% fdol Fod o

i)

S 3= Aoz 4y A nitric oxide (NO) Ao tialt &
HE otr 7] 918l RAW264.7 AlEel LPS (1 pg/m)ot Fo3 35S At
YEA28 2#7 lipopolysaccaride (LPS):= L#-S-AAlqt o] Al £ uto] Ex)3tH,
&2 M| (macrophage B monocyte) Z5-E T3 g5 wyolxtz 4 A tumor

necrosis factor-a (TNF-a), inaterleukin-6 (IL-6), interlukin-18 (IL-1B8)3¥ #&

rlo

pro-inflammatory cytokinesE Z7MA7]= oz deAd otk ¥ AE NO9 %

Griess 1ok o] §3te] AE WMol Fo EAsH: NOy o] Fej= S35l

1-1. 80% o FZ2E7 7t o5 g NONAY dAa+
9 80% ol FEEN 4 S Edd Wi NOAA Alad 54 23

LPS ©= AHzioA 3642 uM= NOZF Iz A Hlow, ol FolA n-Hexane
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30
20
10
0
LPS(-) LPS(+

Figure3. The Inhibitory effect of several extracts of root bark of Ulmus

NO production (uM)

devidiana on NO production in RAW264.7 cells

A : treatment of 80% EtOH Ext. B : treatment of n-Hexane Ext.
C : treatment of EtOAc Ext. D i treatment of n-Butanol Ext.
E : treatment of H.O Ext.

] NO Inhibition(%) NO Inhibition(%)
extraction .
(Korean) (Chinese)

EtOH -21.97 -32.45

n-Hexane 33.95 34.45

EtOAc 12.98 4.49

n-BuOH -5.99 -27.96

H0 3.49 -17.47

Table 1. Comparison of the inhibitory effect of Korean and Chinese of several

extracts from root bark of Ulmus devidiana
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1-2. n-Hexane &3 &S] o3 NOMA A&y

ol FEEoA NOAAY A axkE YElWE n-Hexane &3 &9 dis] NOAA
AAETHE =AY Y8 n-Hexane £ EE =428 712 column chromatography

Z o] g3dlo] v FgER EEl¥ JUD-AS JUD-BO NOAA AJAl&ds Lolr gk

t. SAZ 3 LPS &5 AgwelA 86.31 M= NO7ZF 33 44 Hdom,

JUD-A¢]

A1 037 uM=Z JUD-Bel A 1664 pM=2 =LA A4S & = Aok (Figure 4.) =

o
o
& = A3k (Table 2.)

70 1
60 |
50 r
40 r
30

20 r

NO production(uM)

10

LPS(-) LPS(+) JUD-A JUD-B

Ty oke] HWE FelA = At o] Agel 240 F H A USes

Figure 4. The Inhibitory effect of n-Hexane extracts (JUD-A and JUD B) of root

bark of Ulmus devidiana on NO production in RAW264.7 cells

NO Inhibition(%) NO Inhibition(%6)

Fraction .
(Korean) (Chinese)
JUD-A 99.76 61.08
JUD-B 79.93 55.97

Table 2. Comparison of the inhibitory effect of Korean and Chinese

and JUD-B from root bark of Ulmus devidiana
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1-3. EtOAc &3 =50l tid NOAA <A &

EtOAc #8=5° daixe 9o #Zo] NOBAE AdAExdE SA4stdth. 1 A3
n-Hexane ®8 &4 A= 8 o2 EtOAc £8E&E % JUD-CS JUD-D<

A5 NOAA dAaxr voe & 4 A (Figure 5.)

100
90 r
80 r
70
60 |
50
40
30
20 r
10 r

0

NO production (uM)

LPS(-) LPS(+) JUD-C JUD-D

Frigure 5. The Inhibitory effect of EtOAc extracts (JUD-A and JUD B) of
Root bark of Ulmus devidiana on NO production in RAW?264.7 cells
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At RCx#tol Z&% dAo F5& vt

2-1. 80% ol&tE FE=E 72 §uiEg 5ol g ddzd £2A &4
9 80% olete FE2¥ 7k SuiEdEd g #Jud &4 &4 A 29
i,

g Aol Evtar 4# 7 Ascorbic acid®] 7-$ RCsdte]l 2.32 pug/miS EFHS]
o

—

¥ NEeE FEEO A E 524 ug/mlE Ascorbic acidet H]S=3 AL B Z

—_

Lt g Eel tsiA %= EtOAcT ¥ n-BuOHZ oA 2+7} 538 pg/ml, 4.80 pg/mé 2 B
7 27 B4 Bt aste YxHoR NO 44 dARTdN FL @

=
S BAY n-Hexane 39 H9ole= £ A4S UeEA &k} (Table 3.)

DPPH radical scavenging effect

Fraction RCso (pg/mb)
Korean Chinese
Ascorbic acid 2.32
EtOH 5.24 6.15
n-Hexane 61.47 40.23
EtOAc 5.38 5.40
BuOH 4.80 6.26

Table 3. DPPH radical scavenging effects (RCsy) of several extracts of root

bark of Ulmus devidiana Korean and Chinese
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graphy® #2]dto] ozl 6709 £8& 7HAa gz &7 445 S48 Btk

a
i~}
[0
A
et
oX,
tlo
T
o
)

I A3} 0% MeOH &84 RCxatel 312 pg/ml= =2 &

= g = Ayn (Table. 4)

=

DPPH radical scavenging effect
RCso (g/me)

Fraction
Korean Chinese
fr.1 3.12 4.41
fr.2 4.64 4.64
fr.3 28.05 6.59
fr4 66.48 10.99
fr.5 >100 59.31
fr.6 >100 >100

Table 4. DPPH radical scavenging effects(RCsp) of several EtOAc extracts of Root

bark of Ulmus devidiana Korean and Chinese

3

l-u U

2-3. JUD-C¢} JUD-Deoll wigt gz 47

O

Sko] AFoA Aol b E=UY 0% MeOH EFo| A £ 3s JUD-CS JUD-

=y

A3 Bkl 1 JUD-C$ JUD-D ®¥E5 747

—

A\

of wigk #@uZ A7 S
951 pg/meok 525 pg/meel hHlZ A7 A4S yEES el & 5 AU (Table

5.)
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DPPH radical scavenging effect

Fraction RCso (pg/ml)

Korean Chinese
Jub-C 9.51 13.07
JUD-D 525 11.08

Table 5. DPPH radical scavenging effects(RCsp) of JUD-C and JUD-D of root

bark of Ulmus devidiana Korean and Chinese

3. Al

o|\

2 oA & 3}

Tl 80% e FEEI 72t7he] LR EES 100 pg/me] FEE ALEslol
60MEZ A F MTTS Ab-&stel MTTE g-d] oa) WAEE formazane]

EHEE ZAFo =M HL-60AES] Al

bl
o|\
1>
ES

e dASge 8 sk
3

A3}, n-HexaneZ ol Al HL-60M23x2] A2 F4S& dAs] JAALES & 5 AT

=

& JANT = AL & F AU (Frigure 6.)
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40
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Frigure 6. Inhibitory effect of several extracts of root bark of Ulmus devidiana

on the growth of HL-60 cells

A ' treatment of 80% EtOH Ext. B : treatment of n-Hexane Ext.
C : treatment of EtOAc Ext. D : treatment of n-Butanol Ext.
E ! treatment of HoO Ext. F : treatment of JUD-A

G ! treatment of JUD-B

4. o) 5 5}

A

4
4-1. Tyrosinase®] A3 =3}

Tyrosinase inhibition 3= A|5E #H7}ehA] &2 x£73, enzymed} sample©]
< o] &3ty nHHW FAIF =EFE

o= AR HY] FHLE AolE WEE
olt}, o] Ao A= tyrosinase A &3}

tyrosinase inhibition &¥}7} $-43F 4

o
o
T 4l arbutind FI 9] o®E FEE, 2Eal o] ERFE 23 JUD-A,

¥

B, C¢} D9 tyrosinase A3 &3E A3 Bk



A& A3 JUD-BY tyrosinase A3 &7} 77.18% 2 =& A4S Ueds & 4
AT} (Table 6.)

Inhibition of tyrosinase activity

Fraction %)
Arbutin 47915
EtOH -22.43
JUD-A -6.52
JUD-B 77.18
JUuDb-C -8.54
JUD-D -21.265

Table 6. Tyrosinase inhibitory activity of Arbutin, EtOH extract and JUD-A, B,
C and D of root bark of Ulmus devidiana

4-2. Melanin contents =%

AE FElAdel 29 Amel Wed #E A4 oA A=E HA57) A5t

BIGF10 cells] ANEE A7 30 F 4% 449 Behd F2 439 4540

R [e}

¢
¢

z
A= ekl ] o] Heas vMdygo] glrtal Aotk o] Aol A&
ARE 92 919 tyrosinase A3 &3l AHERY AMRES FEER ARES AY
teith. 2 A3 JUD-A¢} JUD-BelA Arbutin® A9 w28 A3S dehdlar e

3

A3 = AAdk. (Figure 7.)

Olr

S
mlo
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120

B 100xg/mf [O50ug/ ml

g 100 - B _ E25ug/mf  O10ug/ml
n —
E M | - e
o) - — | |
2 80
< —
£ 60
©
2
o 40 ~
=
©
& 20 r

0

Arbutin EtOH Jub-A Jub-B  Jub-C JuD-D

Figure 7. Inhibitory activity of melanin synthesis of Arbutin, EtOH extract and

JUD-A, B, C, D of root bark of Ulmus devidiana on B16F10 melanoma

cell

4-3. UVl gk A E9] viability 574

Melanin contents &74< 3&}7]o] %Al ©]E melanoma Al ¥Eel| 3t f3] I E
o] BAS gosty] 98kl BIGFI0 cells (5.0x10%/m0)S &g & MTTE A3t
of MTT7} Aaxe os] #FdE &S &dd Bokrh Arbutin®t ¥ uste] H LS of
=)

FEEL2 Arbutin®t Al AEEC] H =

rlo

Ae AT = AT} (Figure 8.)
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M 1009/ mf O 50ug/ ml
E254g/mf  O10ug/ml

140 r

120 r —

100 r 1] B —— =
80 r
60 r
40 r
20 r

Relative Melanin Amounts(%)

Abutin - EtOH  JUD-A JUD-B JUD-C JUD-D

Figure 8. Cell viability using B16F10 melanoma of Arbutin, EtOH extract and
JUD-A, B, C, D of root bark of Ulmus devidiana

of i

M
ot
M
AC)

5. fr&’d

5-1. JUD-A, JUD-B9] &8 % 574

9 (2kg)E 80% o¥t2E F%3F ¥ n-hexane, EtOAc, n-butanols A}-&3}¢]
FaA o7 7+ZF p-hexane®, EtOAc®, n-butanol®s 181 H.OF o & F &3kt
o] &m #3= F p-HexaneZ< 7}A 31 normal-phase column chromato- graphy
(Hexane/EtOAc/MeOH=7/3/0.1) % #&& A3 6719 &295 45 & Ayt o2
dojzl £8E T 9 =Holgt AAA= JUD-A¢ JUD-B F+ 7He] £35S NMR7I

A& JUD-A® 'H-NMR spectrum(Figure 10441 53631 ppm<] multiplet 21

fol

o] A4 vinyl protond EAZ & F AAJT 1YL 27734 ppm| triplet A S A F
o] o]FAZ Atolel & w77} =AT¢S & AR, 1.2638 ppme] T A

=
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ZolA CH717F v &A48S & 5 At

A& JUD-A® ®C-NMR spectrum (Figure 12.)°14%= 127-131 ppmol] &A35t= 4

Nl NF A o]FATF o] 27 EAFTS & F ATk o] AT 'H-NMR spectrum
o BEAAxE £3ste] CH=CHCH.CH=CH7} ©] &2 17} &A3 & 39

TAFS EAEHA FoS & 7 AAJh =3 180.329 ppme] A E HopA F7|4k
B¢l RCOOH®] &7t EAE o F & 4 9t

ol Aol BEAo|A JUD-AY 9,12-octadecadienoic acid (linoleic acid)® ol &S 3}aL,
AlZo] #u]Z 2 linoleic acid®] 'H-NMR (Figure 11.)% “C-NMR spectrum (Figure
133w aLskgl

linoleic acid®] NMR data W]al Ay} Skell Al B QEE A¢} data7t 2& Fo=
Ho}l JUD-A% linoleic acid (Figure 92t AS o8 4 Addth

WMOH

Figure 9. Structure of JUD-A (9,12-octadecadienoic acid, linoleic acid)

JUD-Be] NMR data® 18 43}, s wmds % mxAw Ao 58] 2
Zgld Aoz wozrh 'H-NMR data (Figure 14)& 213 Ax ol Hed
linoleic acid®] 'H-NMR data®} A< §A8+9th JUD-Be] 23 Eo| linoleic acidh
tE i 3-5ppm F-oll peak’t HERGTRE Aoth o] F-E 9] peak® Ho} o] i
=2 linoleic acidell Fel Aol A= Fuld Blelg} o= Xt
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5-2. JUD-C, JUD-D¢| #32 % =4

oA EEgk SR8 S E FolA ethyl acetatezS 7FA3L 0%, 20%, 40%, 60%,

80%, 100% W¥ES Alg3ste] A4 712 column chromatography® #&] 3k 23}
671e] 28& AdS F AUk o] F 0% MeOH #8& o]§3sto &3 7HA
column chromatography (CHCly/EtOAc/MeOH/H-O = 4/3/3/0.1)% JUD-C2} JUD-D
g Atk o F £¥E A9 TLC NMR datas 1 A3 Ao &34 &
gy Zow A= ARt F o RS Eed Zert dvkal HolAw,
=
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0 PRI

"H-NMR : 400 MHz in CDCl;
Figure 10. '"H-NMR spectrum of JUD-A

"H-NMR : 400 MHz in CDCl;

Figure 11. '"H-NMR spectrum of linoleic acid
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BC-NMR : 100 MHz in CDCls
Figure 12. BC-NMR spectrum of JUD-A

175 150 125 100 75

BC-NMR : 100 MHz in CDCls
Figure 13. BC-NMR spectrum of linoleic acid
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| A b A_L\-/‘J‘ .

7 [ 5 4 3 2 1 0 DR

"H-NMR : 400 MHz in CDCl3
Figure 14. "H-NMR spectrum of JUD-B

BC-NMR : 100 MHz in CDCls
Figure 15. BC-NMR spectrum of JUD-B
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V. 24 &

shral fyg el Tl 9 E 80% oS R FEI FEE Z7be] i
n-Hexan, EtOAc, n-BuOH, H.O< 7}A| 3L nitric oxide (NO) assay$} =tz 4
44 g9E S48

Nitric oxide (NO) assayt LPSE RAW264.7 AIXE 2=351e] NOS AAA T 5 o
71ell samples *gldte] NOZF Asd HAEE s Hyoh, o A {99

n-HexaneZo A NO A &7} 33.95% % {383 samples = 714 =& 4 &

obll

el et 24 o] n-Hexanes < w88 Eker, o] n-HexaneZ oA ©d =3
olg} o AA = JUD-A9t JUD-BE E3ITh o9 NOYA axt= 47 99.76%

o} 79.93% 2 £ FAL zta v AE Fodd =

Tk, e HoALAGd S 2 2y, RCxkel 525 pg/ml=E Ascorbic acid
o] RCso#kel 2.32 pg/me Q1A 3} vlulste] Euf ofF F2 @485 vehdS Flssith
S E S gozd AAGH S A8 ZAF EtOact @ n-BuOHZ A 77} 538
rg/me, 480 pg/moz F2 &AL YEFHlew, Nitric oxide (NO) assayold & &

S RAY n-HexaneZT oA A4S A9 YepA] &9t

rO
ol

EtOAcZ=S A4 T 72 column chromatographyE ©|&3Fed, 0% MeOH, 20%
MeOH, 40% MeOH, 60% MeOH, 80% MeOH, 100% MeOH®] 671 2o gt 2}
gz 27 E4& g8 2 A3 0%olA RCsoskel 312ug/m= Vel om, 585
7 =A Ugker® EtOAcT 9 9740% MeOH +8<5 434272 column
chromatography & ©| &3l ®Estden, 9dd EAdolglm HoAXE= JUD-Ce
JUD-DE &ttt

o] AFE x4t Fu o T4 F2HE FA A@ste] &4 data: Bl wskR o
W 7o v 244 A3t detdes AS gdeith

7 JUD-A, JUD-B, JUD-C$ JUD-DE7FA31 MTTA| kS AFE-3)
shlol old WA= formazane] §FEE =40 2R HL-60M X2 A3
Z2o W ALEAS Selstd . 1 A3+ Nitric oxide (NO) assayol A9} H] 5=
g AES detdlen, JUD-AsH JUD-Boll A A &f&o] 742t 71.144%% 57.906% = tF
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T3 o] FEd EES MK v EanE A5ttt TyrosinaseA s &S &

918 A3} JUD-BY A3 @Ao] 77.18%% Arbutin (47.975%)3} vl wsle] o £& &

F

JUD-Ast JUD-BAIA JAE#47} A& &9 & 5 A%tk vbA 2o 2 melanoma
Aol Wk v EEEEe] 542 #9lstr] kel BIGFI0 cellse A#d F
MTTE Azlstel MTT7F Ao o] fdd F= gels] wokth 7 A wdepd
F& FAse AATANY A5E AT JUD-ASH JUD-BS] 4§ AE H5A4c] A9

fohE As 4 F Adsih
JUD-A°] NMR datas <213t A3} T34 datasy} vlws] & o o] 24
linoleic acid¥& d=3% 4 At 28y} NMR data®l peak”’} #& 9 Ao e
tha st e Edolgta ¥ & floerng JUD-AE AekER FHte] Yehdh
T2 BA4o] Basdtti oAXY, NMR dataZ ©]&3 FT2EA o9 & A%
o Fgstrha Holxth

JUD-Be] 4%+ NMR datag &lsto] & =3 =dolghal Hojxy, gholA
23 linoleic acid®] NMR data®} H|xsle] Euw] 3-5ppmol A1 2] peak®t th=2A4 e}
Us AS & 4 U JUD-BY A% F244e AolZ 13k linoleic acideb= t
Z A tyrosinase A3l &3 2 melanin contensolA £ FAS UElY= Aoz &9l
otk adez &5 JUD-B 245 AckEE Fudto], HE ¥Ed eI
8% Aog Hoxw mEgIe g E & LIS Gk 2Age] 2l
g ojof & Fojr}.

JUD-C$¢} JUD-C9 Z%ol= TLCS NMRA o ZE= ¢
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