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Figure 2. Photograph of Distylium racemosum leaves



D 2

Figure 4. Photograph of Distylium racemosum fruits



2. Al € 7]7]

Aol Age F& 2 & go] AEE &5 Merck jilt AFS Al
4319t Column packing material> RP 18(YMC-GEL ODS-A, 12mm, S-75

™ LH-20(Amersham Biosciences), normal silica gel

),  Sephadex
60(230-400mesh ASTM)& AF&-3t12m, TLC platei= silica gel 60 Fasis Ab
stk TLCAAA 88 =4d5S F<st7] fste] UV lampEs AH&-st7
1} TLC plateZ visualizing agentol] A A7l % heat gun= ©]&3le] AZxA|

itk
Visualizing agent=+% 3% KMnOs 20% KoCOs3 % 0.25% NaOHZE

z}sﬂL

rlof
rob

FEAS AMEEGT AR FHEE FAS7] f18iAE UV spectrometere
Biochrom Libra s22(cambridge Inc., England)S ©]-&3} o FZEA] o] o] &
39 NMR(Nuclear Magnetic Resonance)& JNM-LA 400 (FT-NMR
system, JEOL)S o]&3t1 o™, NMR SAA AFEHAY £ CDsOD7F Ak
&5 AT

Fitst #d &4 4F S syl k] AR&stld DPPH Al °F2 DPPH(1,1-
diphenyl-2-picrylhydrazyl, SIGMA )7} A& % At}
Elastase FEIAZA AN A8 & 7| H = AL-g-H
N-Succinyl-(Ala-Ala-Ala)-p-nitroanilide Sigma-Aldrich(USA)Ael A T4

3 AL ARSI Y. Tyrosinase S AIEA] A goA] 229l L-tyrosine

e

Sigma-Aldrich(USA)AFS] Al kS AFE-8td o, & 54 Al A3 A9d &
A3 %= A (UV-visible spectrophotometer)= Hewlett Packard 84533} Biochrom

Libra S22(Cambridge INC., England)< A}-& 33t}
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Dried Distylium racemosum leaves powder (401.2g)

T102%EtOH Ext.(110g, 27.41%)

1) Suspended with H>O

1) Extracted with 70%EtOH,

2) stirring for 24hr at room temp, 2times
3) vacuum filteration

n-Hex Fr

(297¢g, 2.70%)

EtOAc Fr
(6.74g, 6.13%)

n-BuOH Fr
(11.40g, 10.36%)

(19.63g, 17.85%)

Hzo Fr.

1) 2.96g, NP Silicagel (CHCIl; : MeOH = 3:1), gradient

Fr-1 Fr-2 Fr-3 Fr-4 Fr-5 Fr-6 Fr=7
(100mg) (20mg) (79mg) (110mg) (130mg) (10mg) (200mg)
compound 2

compound 1
Scheme 1.

Procedure of extraction and various fraction from Distylium

racemosum

leaves
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o

OH
N—N NO,
(o
DPPH - (violet, 525nm)
O,N
- 0-
N—N NO,
ANE .o
Diphenylpicrylhydrazine Phenoxy
(yellow) (radical)

Figure 5. Scavenging of the DPPH radical by phenol




Solution of DPPH(4mM)
in 10096 ethanol

70% ethanol of sample
(Img/mL)

v

Sample concentration

(100pg/mL, 50ug/mL, 10xg/mL)

V

Mix DPPH solution and sample

v

Voltexing

standing at room temperature for 10min.

|

UV spectrometer, check at 525nm

Figure 6. Measurement of DPPH radical scavenging effect



Inhibition(%) = [A-(B-C)] /Ax100

ot
H

A: Control®] &

ofd

T
a

: Sample?] &
C: Blank?9 T3%=

ws)

3-3. TyrosinaseZX A3 =4 23

iy

d

Tyrosinase inhibition test® DOPA chrom®¥ < $83to] A}-83}ith. Buffer

+ 0.IM potassium phosphate buffer(pH 6.8)S AF&3FaL, AFEE 7| =ZH

L-tyrosines A}-8-3} T}
AL puffer 1.0mL, sample 0.9mL (20 mg/mL,stock), L-tyrosine(0.3 mg

/mL, substrate) 1mL, mushroom tyrosinase(1250 units/mL, Enzyme) 0.1 mlL,
231, 37Cel A 1083F wFEAIZ]l & 480nmell Al UV/VIS B3 FEAE o] &
st FREE SAHsIAT 24 Aded S e 22 Ao o %E AL
HAa, ZF A5 ICs & FotTh o o AFE ¥ dix2a" S =& arbutin(20 mg

/mL, stock)< A}F-8-3F3 T

Inhibition(%) = [1-(A-B)/C] x100

A 714, 24 ARE ¥al RESAIZ 534

B: ARAA ] FHE

Al &4l bufferg S Y WkS-A)1 71 &3 %= (control)



Tyrosinase A &4 #HA- #Webde zAA o dg] EXss dAs=s/7o A

a8 BAR 4 Ans Bude BgAeld, Wehde 7t Aol utel

ety 1 F8 7S Ay Az, T3 2% S g

W, v R B WAL GBS FPR 2w 9
# s Aol M@ BE7)%e s que snl Wehde

a9y ZoH(Figure 7).

ey "Wepbd ) 3 AR Al 7v], =27

Zste). o] Aol Al tyrosinases @t Ao Faod AES e GaolH

of BAo YL ANFOEA Wkl P AAHY

=
Ll
oflt
oX,
ol
k]

~ COH

HO
L-tyrosine L-DOPA

HO S QN G0, H ™ s N COH

DOPAchrome LeucoDOPAchrome ——
i' |
v :
H Tyrosinase andfor
© I S Peroxidase _0 i )|
HO N~ 07N
H H
DHI

/ Indole-5,6-quinone

Eu-Melanin—= /
l -

Mixed Melanin<=—— Pheo-Melanin

. . /

@
| i tyrosinase HO\{WCO2H tyrosinase i s | ne
o i e BT N\ pHEAINH, TR =34~ N

@]
L-DOPAguinone

g-Glutamyl
glutathione! transpeptidase
or and/or
cysteine Glutathione

reductase

J
|
e NHZ
HO S
HQN%

CO,H
5-CysteinyDOPA

Figure 7. Melanin synthesis pathway




Potassium phosphate buffer(0.1 M, pH 6.8)

v

Solution of Tyrosin(0.3 mg/mL)

in Buffer

v

70% ethanol of sample
(20 mg/mL)

V

Sample concentration

(300 pg/mL, 100 pug/mL, 50 pg/mL )

V

Mix Tyrosin solution and sample and

Tyrosinase

|

Voltexing

standing at room temperature for 10min.

l

UV spectrometer, check at 480nm

Figure 8. Measurement of Tyrosinase inhibition effect




3-4. Elastase &4 A& =4 Ad

Elastase inhibition test™ JamesH& §-83lo] AF-83Fth. Buffer= 0.2M
Tris-HCL Buffer(pH8.0)& AF&3FH 11, AF8¥ 7] "2 N-succinyl-Ala-Ala-Al
a-p-nitroanilideE A}-& 3} tt.

2518 Buffer 84(pH 8.0), sample 1(10 mg/mL, stock), N-succinyl-Ala-Ala-Al

a-p-nitroanilide 10(4 mM, substrate), elastase 1(100 pg/mL, Enzyme) H] &=

-
X

I, 25 TolA 1587 9+ A7l & 410 nmel A UV/VIS £33 EAS o] &

st S5 SASAY. 24 A T8HS g3 22 Ao o %2 ALt
HAax, 2 A5 ICoe = Tkt o] w AlgH W ETF O ZE oleanolic

acid(10 mg/mL, stock), W& A F%F&(10 mg/mL, stock)S AF-&3FS )

e —— ———— L ——— - — ————



w3l Al A collagen¥} o] Fo1%l 7

Elastase= 3% ©& Ao #dH elastine &3
o] XMy A9 OEYW Fx AFS B o2 T5 A FUd 4=
T2 715 T8 MAAY SRR

==

o ©

K

el vt (Figure 9). 1
Retinlo, L-Carnitine, a-Tocopherol, Oleanolic acid, Adenosin, Tensolin-F-5

= a3y 29¥(Figure 10).

o] Jlom, Fx+=
Epithelial cells
0 >3 o'
:;:::f'-:____ T W—Basal |amlﬂa
Macrophage. & Fibroblasts
Elastic fibres ki Capillary
Mast cell %
-~ GAGS
Cbllagenﬁbres g

Figure 9. Structure of skin



1:'3(: H ,OH O
3

Retinol L-Carnitine

o}
HO

a-Tocopherol

Oleanolic acid

NP OCHa

CH
</N:EJM\J 0.0 or,\\\/@
) 5
NN Q Y 0
HO ‘ 0

H H HO  OCH;
OH OH

Adenosin Tensolin-F

Figure 10. Chemical structures of anti-wrinkle agents




Tris-HCI(PH 8.0)Buffer(0.2 M)

v

Solution of Elastin(2 mM)

in Buffer

v

DMSO of sample
(10 mg/mL)

V

Sample concentration

(100 pg/mL, 50 pg/mL, 10 pg/mL )

v

Mix FElastin solution and sample and

Flastase

!

Voltexing

standing at room temperature for 15min.

|

UV spectrometer, check at 410nm

Figure 11. Measurement of Elastase inhibition effect
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Table 1. DPPH radical scavenging effect of plant in Jeju

DPPH radical scavenging effect

No Sample 5}y
RCso(pg/mL)

1 AFU(S)) Staphylea bumalda 12.76
2 HEAHF()  Symploco sprunifolia 26.13
3 ALAYFIA)  Symploco sprunifolia 23.69
4 = I U5() Platycarya strobilacea 31.88
5 vl == (E ) Schizophragma hydrangeoides 5.66
6 HFZIUF(L) Cleyera japonica 19.67
7 AL (9]) Sapium japonicum 1.06
8 ArEFYUF(7HA) Sapium japonicum 16.66
9 AMEFYUF (L) Sapium japonicum 27.14
10 AbEu(el)  Cornus kousa 459
11 Z=(9) Distylium racemosum 11.75
12 vit - C 3.78
132 52} 9.90



Tyrosinase inhibition effect

Table 2. Tyrosinase inhibition effect of plant in Jeju

No. Sample L]
ICso(pg/mL)

1 AFU(S)) Staphylea bumalda >100
2 HE A () Symploco sprunifolia 216.36
3 A22AYUFTHAD) Symploco sprunifolia >100
4 =3 U5 ()  Platycarya strobilacea >100
5 vkl == (E ) Schizophragma hydrangeoides >100
6 HFZIUF (L) Cleyera japonica >100
7 AbgFF U (9]) Sapium japonicum >100
8 AEFYUF(7HA) Sapium japonicum >100
9 AEFUF(EH) Sapium japonicum >100
10 AbEg(8l)  Cornus kousa >100
11 Z=(9) Distylium racemosum 37.75
12 85.70

Arbutin



Table 3. Elastase inhibition effect of plant in Jeju

Elastase inhibition effect

No. Sample gy
ICso(1g/mL)

1 AFU(S)) Staphylea bumalda 41.90
2 HE A () Symploco sprunifolia 41.90
3 A22AYUFTHAD) Symploco sprunifolia 74.50
4 =3 U5 ()  Platycarya strobilacea >100
5 v ==H(E )  Schizophragma hydrangeoides 39.27
6 HFZIUF (L) Cleyera japonica 51.52
7 AbgFF U (9]) Sapium japonicum >100
8 AEFYUF(7HA) Sapium japonicum 58.61
9 AMFUF(EH)  Sapium japonicum 31.30
10 AbEg(8l)  Cornus kousa 35.81
11 ZE(9) Distylium racemosum 5.74
12 oleanolic acid 8.35
13 7.05

ul )
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Figure 12. DPPH radical scavenging effect of several extracts




Table 4. RCso(rg/mL) of several extracts

DPPH radical scavenging effect

No. Sample
RCso(sg/mL)

1 vit - C 3.78

2 =2} 9.90

3 70%EtOH 11.75

4 EtOAc 5.42

5 BuOH 25.71

6 H20 22.23



1-3. Zed 24 e e 27 &4

FE 28 % afzelin® DPPH radical &4 AEE Wuslr] 9
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o] ¢l2AtH(Figure 13, Table 5).
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Figure 13. DPPH radical scavenging effect of afzelin




Table 5. RCso(ug/mL) of afzelin

DPPH radical scavenging effect

No. Sample

RC50(xg/mL)
1 vit - C 3.78
2 Afzelin 100 >



2. Tyrosinase &4 <A 23

2-1. 70% CgE FE&

A

F 8 5] Tyrosinase &4 oA A3

=
300 pg/ml, 100 pg/ml, 50 pg/meold S ¥ Azl dFx++Q arbutine £
g4 Hola Qi FEE g BEIEqHs £ FHZEAE HAY

(Figure 14, Table 6).
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Figure 14. Inhibition of Tyrosinase activity by several extracts




Table 6. ICs0(ug/mL) of several extracts

Tyrosinase Inhibition effect

No. Sample
ICso(pg/mL)
1 Arbutin 85.70
2 70%EtOH 37.75
3 EtOAc 36.50
4 BuOH >100
5 H20 >100



2-2. E2] &) 3 Tyrosinase &4 oA 23

Ll

Z2U oA EalH afzelinol t3le] tyrosinase A oA AL E gz
¢l arbutin®} v E 3} Th

DPPH radical scavenging effect7} $% & afzelin tyrosinase &7 ]|
Ao A= F2 A4S BT o gz 2l arbutin # Hl=gk oA

A7 =55 ¢ 5 A (Figure 15, Table 7).
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Figure 15. Inhibition of Tyrosinase activity by Afzelin



Table 7. ICso(ug/mL) of afzelin

Tyrosinase Inhibition effect

No. Sample

ICs0(pg/mL)
1 Arbutin 35.05
2 Afzelin 38.79



3. Elastase@ A A =4

3-1. 710% &2 ==& 3] & o] Elastase &4 oA 29

)
M

DPPH®| &4o] £ ZFUF ¢ ths] elastase &S AAlst= 2F
S st <l oleanolic acid¥® vl RS W FEES W] FE3E R
gz & XS B (Figure 16, Table 8).
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Figure 16. Inhibition of Elastase activity by several extracts



Table 8. ICso(zg/mL) of several extracts

Elastase inhibition effect

No. Sample
ICs0(1g/mL)

1 oleanolic acid 8.35

2 Hl &2} 7.05

3 70%EtOH 5.74

4 EtOAc 592

5 BuOH 79.83

6 H20 6.88

3-2. &0l st Elastase &4 A4 3
ZE2UH Q9] EtOAcT oA FH EElE afzelinel dlste] elastase &4 <A
A

ddEs AN A At or &Aool A flas & 7 AT

(Figure 17, Table 9).
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Figure 17. Inhibition of Elastase activity by afzelin

Table 9. ICs0(ug/mL) of Afzelin

Elastase inhibition effect

No. Sample
ICs0(ug/mL)
1 Oleanolic acid” 27.17
5 e 76.13
3 Afzelin® 300 >

" in DMSO

35 —



4-1. Compound 19| &2 2 F+x &2l

'H NMR 2=®E& A 620 ppmel A WEF}E J=1.8 Hz9l doublet 8%

protonZ} meta couplingste] WERE FH o™ 6.34 ppmol A YEFE J=1.8 Hz9
doublet2 6W protone] 8¥ proton¥} meta couplingdle] YWERG Zlolt}. 692
ppmol A YElY= 2Hel s93st= J=8.8 Hz9 doublet> H-3'¢} H-5' 7]<]
gk Ao, 774 ppmell A Ve 2HO s @ sk /=88 Hzel doublet> H-2'
¢ H-6'¢ll 7]Qlste] bt o] i (Figure 18).

“C NMR ~#Edo]M 2o 7+ 49 signale] 0.96 ppmels C-6", 3.36
ppmell A C-57, 3.37 ppmelA C-4”, 372 ppmelA C-37, 421 ppm C-
27,535 ppmoll A C-1"9°] 727} Yeh= 302 Hol Ajd -2 rhamnose
AE & F A} (Figure 19).
olAo]l HolHE %l FAh-F4 7 Fh-vAx 7F FA-8EA 719 long
range coupling 5= &3t olge (Table 10)o] A& 33Tt

o] el Ao} 2&?¥e nwsle] compoundl®] kaempferol-3-rhamno
pyranoside = afzelin® 2 Q1 Hlom o] 35ELS 25T ddMe A

o7 ®BFEAa, +Z+= (Figure 20)9F 2}

o
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Figure 18.
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C NMR(100MHz) of compound 1 in CDsOD

Figure 19.




Table 10. NMR data of afzelin

Compound 1 Afzelin (Reference) ”

No- Su (int., multi,, J Hz) 6¢c (ppm)  6n (int., multi., J Hz) &¢ (ppm)
1

2 158.7 159.0(s)
3 136.3 136.4(s)
4 179.7 179.9(s)
5 163.3 163.2(s)
6 6.20(1H, d, J=1.8) 100.0 | 6.22(1H, d, J=1.8) 99.6(d)
7 166.0 165.2(s)
8 6.34(1H, d, J=1.8) 94.9 || 6.40(1H, d, J=1.9) 95.1(d)
9 1594 159.6(s)
10 106.1 106.4(s)
1’ 122.7 123.2(s)
2! 7.74(1H, d, J=8.8) 132.0 || 7.78(2H, d, /=85, H-6') 132.(d)
3 6.92(1H, d, J/=8.8) 116.7 | 6.95(2H, d, J=85, H-5") 116.8(d)
4’ )67, 161.9(s)
5 6.92(1H, d, J=8.8) 116.7 | 6.95(2H, d, J=85, H-3") 116.8(d)
6’ 7.74(1H, d, J=8.8) 132.0 || 7.78(2H, d, J=85H-2") 132(d)
17 535(1H, d, J=3.3) 103.6 | 5.40(1H, d, J=3.3) 103.5(d)
2”7 4.21(1H, dd, J=1.8, 3.3) 73.3 || 428(1H, dd, J=1.7, 3.2) 73.5(d)
37  3.3873.34(1H, m) 72.3 || 3.75(1H, dd, j=3.2, 9.3) 72.5(d)
4”7 3.3873.34(1H, m) 72.2 || 3.3873.34(1H, m) 72.3(d)
5”7 3.3873.34(1H, m) 72.1 || 3.3873.34(1H, m) 69.6(d)
6" 0.93(3H, d, J=6.1) 17.8 | 0.96(3H, d, J=6.1) 179(q)

"
1H, BC NMR spectra were recorded in CD3OD solution at 400MHz and

100MHz, respectively.
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Figure 20. Chemical structre of Afzelin
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Figure 21. Cell viability of Distylium racemosum leaves extracts (FSfE)

and a-MSH on B16-f10 melanoma cells by MTT assay
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(Figure 21, Figure 22).
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ZEUH 99 70% ethanol FE%S n-hexane, ethyl acetate, butanol,
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Abstract

For the development of functional cosmetic additives, we have screened
plants in Jeju island on DPPH inhibition activities, tyrosinase Inhibition test
and elastase inhibition test. Distylium racemosum leaves distributed in Jeju
has shown inhibition activities on free radical scavenging test, tyrosinase
Inhibition test and elastase inhibition test.

Dried sample was extracted with 7096 ethanol and crud extracts were
sudjected to solvent fractionations. The active component from the selected
fraction was obtained by normal silica gel chromatography.

The identification of the isolated compound was made extensive 1D-NMR
(lH—NMR, 13C—NMR, DEPT) experiments. Isolated compound was identified
as afzelin.

We have examined the isolated compound for the activity on DPPH
inhibition activities and tyrosinase inhibition test as well as elastase
inhibition activitie.

As a result, ICs of tyrosinase inhibition test for afzelin was similer to

that of arbutin.
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