creative
comimons

C O M O N S
& X EAlI-HI el Xl 2.0 Gigel=
Ol OtcHe =2 E 2= FR0l 86t AFSA
o Ol MHE=E= SN, HE, 8E, A, SH & &5 = AsLIC

XS Metok ELIChH

MNETEAl Fots BHEHNE HEAIGHHOF SLICH

Higel. M5t= 0 &

o Fot=, 0l MEZ2 THOIZE0ILE B2 H, 0l HAS0 B2 0|8
£ 2ok LIEFLH O OF 8 LICEH
o HEZXNZREH EX2 oItE O 0lelet xAdE=2 HEX EsLIT

AEAH OHE oISt Aeles 212 LWS0ll 26t g&
71 2f(Legal Code)E OloiotI| &H

olx2 0 Ed=t

Disclaimer =1

ction

Colle


http://creativecommons.org/licenses/by-nc-nd/2.0/kr/legalcode
http://creativecommons.org/licenses/by-nc-nd/2.0/kr/

i L

n

{

V.

iy
=

1

Y P LN

(A

20174 21



A% A BB 2ZE

7154 3EE A% AT

HEAK X B A

o] W E HE HLEBM wXoE /HF

20164 12H

Zorgee] HE fE R

EINKEBR KB

20164 12H



A Study on Biological Activities of Duchesnea indica

Extract as Cosmeceutical Ingredients

Jong-Seok Kang
(Supervised by Professor Chang—Gu Hyun)

A thesis submitted in partial fulfillment of the
requirement for the degree of Master of Science

20L16. 12

This thesis has been examined and approved.

DEPARTMENT OF CHEMISTRY
GRADUATE SCHOOL
JEJU NATIONAL UNIVERSITY



T 2
1) BPAEB] oeeeesseeessseeeesses st 4
9) TEE ABA HD JJA] e 5
3) 713540 BFAIEO] AJAF BT s 7
4) 7] (DUCRESNEA [AICE)  ++rererrerseesssssessssessssssss st 8

T T HD HEE] coeeseeissseess st 10

CAEE M) O] E2E W L] BB s 10
9. AT M) ZZEF BHEO] A AR HA] 11
1) HPLC AT AJE BLAL it 11
3. AT W] 2ZE T} BB T 0] FEA] s 13
1) BFAEBE BFA] ceeeerereesssemiseei st 13

(1) 2 T3 BFEE 28] e 13

(2) 2 ZEFH L O] I BFEE et 14

(3) DPPH radical Za7] BFA s 15

(4) ABTS" radical 2o/ TEA] eeeemiissssssssssssssssssssssssssssssssssssses 16

(5) Reducing POWETr BA] wreeeermseemistimisssiriisssssi st 17

(6) Ferric reducing antioxidant power (FRAP) BHA  rerrrieininens 18

(7) Superoxide dismutase (SOD) GA}F BHA] o 19
2) T2 FPA BT 20

(1) Elastase A Bl FEA] e 20

(2) Collagenase A FA] s 21
3) TEPLL FFA]  coeeereessereesseessss st 29

(1) Tyrosinase AB] A s 29

(2) BI6F10 melanoma A% 28 b SHA s 29



(1) AL T AFA oo 23
(D) AIB] AT wooserreressssmeesssssesssssses st ssissse s s 93
(3) AJT] HFHH e 23
(4) TEAD T] G5 corererrereeee 24
(5) AT} AIAF HFH covvvvvoiienssrssssssssssssssss s 25
5) BFTF BEA]  cooeeeeesssssssisssersssssss s 2
(1) TFZE B OF correereessussssessssissssns s sssssss s 2%
(2) Paper diSc BFAFH] i 2
(3) MIC (minimum inhibitOry COMCEMTIAtion) wsssssssssssresssssssssssssssssssssss 97
(4) MBC (minimum bactericidal CONCENtration) - wsrrmsersssssssssnerions 28
[, ZTF T TLEE e 29
1. HPLCE 0] 98t AT AR SFZE BA] cissneeessssssssssssssssssssssssssssssssssssssns 29
0. A|F M) ZHZE W BBIE ADF] T s 39
1) BFAFBE SEA]  covoeeeeesssssssssssssss i 39
(1) % T35 2 TG H 0] BHEE oo 39
(2) DPPH radical 27 BHA] wervrresssiisseesssisssssssssisssss s ssssssss 34
(3) ABTS" radical 27 BHA] e sssssssssssssns 36
(4) RedUcing DOWEr SFAJ rrereeeessssmmssssssssssssssssssssssssssssssssssssssssssss s sssssssssssnns 38
(5) Ferric reducing antioxidant power (FRAP) BHA serrerrssssssesssssssnnnnns 39
(6) Superoxide dismutase (SOD) §AF A S e 40
D) TEE YA F TP e 41
(1) Elastase A 8] BHA] e sssssssssssssssssssssssssssns 41
(2) Collagenase AB BHAD «erersssssssssssssssssmssssssssssssssssssss s 43
3) WY G S Z A v A4
(1) Tyrosinase A al] FHA] e 44
(2) B16F10 melanoma AES 0] 98k Bl S e, 45
D AME AEZE(cell vIability) sttt 45



@ B16F10 melanoma AE & Wald Al s, 45

4) Q1A T E AR AT A TF e 47
(1) AL TIAFAL corvvvvssssssesssisssnssssssssss s 47
(D) ZATF corverscsesmsssssssssssiisssansiasisistsssssssssssssissssunsius sttt sasstansst s s sttt b0n 49
5) BHE TEAD sttt sttt st s st 50
(1) Paper disc diffusion method s s 50
(2) MIC (minimum inhibitory CONCENtration) w - wwsseemsseremsrmmsssusssisnenes 54
(3) MBC (minimum bactericidal CONCENtration) « s« s wsessesseemsesseseessueens 55
[V. 23 ZE Tl F1FF cieesaiiisismoisississistussssisssoisssssssestesssosiossisiassson 57
V. ZETLIEG] weerereersseessesisse et 59

_iv_



Table
Table
Table
Table
Table

Table
Table
Table
Table
Table

Table
Table
Table
Table
Table
Table

Table
Table

LIST OF TABLES

1. Ingredients that improve anti—wrinkle e 6
2. Production performance of cosmeceutical by type «reeeerereeemmeeeees 8
3. HPLC chromatographic conditions of the control factors === 11
4. Gradient elution conditions for the separation of flavonoids 12
5. Clinical standard photographs of visual assessment for human
DALCHL RS woseesrsrerssssusssssnsssrsssssmsssssssssnssssssssssssssssssssssssssssssnssssossssmssssssssssssssnss 24
6. Human primary irritation index for cosmetic products == 25
7' Galhc acid content Of DIW and fractions ........................................ 31
8. SCs¢ values of DPPH radical scavenging activity seeeeeeeeeseeeeeeene 35
9. SCso values of ABTS" radical scavenging activity sweeesesesees 37
10. Antioxidative activity of the DIW and fractions by reducing
DOWEE @ASSAY  treeressserssstsssmssstisssessssssttissstsssssa bbb bbb bbb 38
11 SC5O ValueS Of SOD_hke aCtiVity ......................................................... 4O
12 IC50 ValueS Of elaStase mhlbltlon aCtiVity ......................................... 42
13. IC50 values of collagenase inhibition activity e 43
14 Skln Chal’acteristics Of SUbjeCtS ......................................................... 47
15. Results of human skin primary irritation test e 49

16. Results of paper disc diffusion method of DIW and solvent
fractions 0N SKin PathO@ENS s swsersseermsrmmireisseiisesiseseieseieeees 53

17. Results of MIC of EtOAc fraction on S. aureus and P. acnes - 54

18. Results of MBC of EtOAc fraction on S. aureus and P. acnes 56



Figure

Figure

Figure
Figure
Figure
Figure
Figure
Figure
Figure

Figure

Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure
Figure

Figure

N

© ® N o o A w

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

LIST OF FIGURES

. Purpose of use of cosmeceutical ssrorrrererrrrerrrmrerera.. 3

Role of antioxidant enzymes in the inactivation process of

SUDerOXide ion ............................................................................................... 4
Structure of ingredients that improve anti—wrinkle «:weeeeeeeeeeees 6
Production performance of cosmetics (2011~2015) werererereresererees: 7
Habitate Of D ].Hdl.ca in Jeju iSland ........................................................ 8
PiCtUre Of D J'HdI'CéZ ...................................................................................... 9
Extraction and solvent fractionation of D. indica == 10
HPLC chromatogram of gallic acid standard = eeeeeeeeemeeeeeeeeees 12
Calibration curve Of gaHlC aCid Standard ........................................... 12

. Calibration curve for quantification of total phenolic compound

1070010 =) o | AR R R T P T P T PP PP TSP TP PPITPPRIPPPIO 13

Calibration curve for quantification of total flavonoid content 14

Principle of the DPPH radical scavenging by an anti—oxidant 15
Principle of ABTS" radical scavenging by an anti—oxidant 16
Principle of reducing POWEE aSSay s 17
Calibration curve for quantification of FeSO47H>O content - 18
Change of [Fe(I(TPTZ)2]1*" by a redox reaction « e 18
Principle of the SOD-like activity assay e seemeserssssssnnnnnn. 19
Structure and breakdown of N-succ(Ala)s—p—nitroanilide 20
Structure and breakdown of 4-phenylazobenzylox eeeeeeeeeeees 21
Picture of human primary irritation test - eessemmsscmseeienen. 24
Paper disc diffuSion LESE wewesressermssemmsisisiei e, 27

_Vi_



Figure

Figure
Figure

Figure

Figure
Figure

Figure

Figure

Figure

Figure

Figure
Figure
Figure
Figure
Figure
Figure

Figure

Figure

22. MIC (minimum inhibitory concentration) and MBC (minimum

bactericidal concentration) TOST wrerrrrrrrererrrertnii 28
23 Structure Of gaHlC aCid .......................................................................... 29
24. Gallic acid chromatogram of DIW and solvent fractions - 30

25. Total phenolic and Total flavonoid contents of DIW and solvent

fraCtiOHS ......................................................................................................... 33
26 DPPH radical Scavenging aCtiVitieS ................................................... 35
27. ABTS" radical scavenging activities of solvent fractions ==+ 36

28. ABTS" radical scavenging activities of DIW and EtOAc fraction
(IOW Concentration) .................................................................................... 3’7

29. Antioxidative activity of DIW and solvent fractions determined
DY FedUCING DOWET ASSAY w+rwrsreresssresseresssesesssesesssssiissss s 38

30. Antioxidative activity of the DIW and solvent fractions
determined by FRAP ASSAY *eererveeresrerenanecieintioiiiiritiients ottt 39

31. Superoxide anion radical scavenging activity of DIW and

SOlvent fraCtiOl’lS ......................................................................................... 40
32 Elastase lnhlbltlon effeCtS Of DIW ..................................................... 41
33. Elastase inhibition effects of solvent fractions seeeeeeemeeeeeeens 42

34. Collagenase inhibition effects of DIW and solvent fractions - 43

35 TerSinase lnhlbltlon effeCtS Of DIW ................................................ 44
36. Cell viability and melanin synthesis effect of DIW «eeeeeeeeeeeeennnns 46
37. Photomicrograph of P acnes, S. epidermidis and S. aureus -+ 50

38. Results of paper disc diffusion method of DIW and solvent
fractions on S. epidermidis, S. aureus and P. acnes « 52

39. Results of MBC of EtOAc fraction on S. aureus and P. acnes - 56

= vii -



Abstract

The purpose of this study was to investigate the anti—aging,
anti-bacterial and melanin synthesis effects of Duchesnea indica
extracting with hot water (DIW) and its solvent fractions (n-Hexane,
EtOAc, n-BuOH and water). The anti-aging properties of them were
assessed as anti—wrinkle (anti-elastase and anti—collagenage), antioxidativ
e (DPPH radical scavenging activity, ABTS" radical scavenging activity,
FRAP, etc.) and hypopigmentation activities.

The results showed that DIW has both high elastase, collagenage
inhibitory and strong antioxidative activity. Because EtOAc and n-BuOH
fractions also have strong activities about them, assume that they have
plenty of ingredients that affect anti-aging. Also, DIW significantly
stimulated melanin synthesis of B1l6 mouse melanoma cells in a

concentration—-dependent manner.

Anti—bacterial activities of DIW and its four fractions against skin
pathogens using the minimum inhibitory concentration (MIC) and the
minimum bactericidal concentration (MBC) were showed good against
Propionibacterium acnes, Staphylococcus epidermidis and Staphylococcus
aureus, which are acne-causing bacteria. Especially, it is comparatively
excellent that the MIC and MBC of EtOAc fraction against S aureus
(CCARM 0027) are 500 and 1000 pg/mlL, separatively.

To evaluate the safety of DIW on the human skin, human skin primary
irritation tests were performed on the normal skin (upper back) of 31
volunteers to determine if any constituent of DIW presented an irritation or
sensitization potential. DIW did not induce any adverse reactions in 200 p
g/mL concentration. Taken together, our results suggest that DIW may be

considered as an anti—aging candidate for cosmeceutical application.
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List of Abbreviations

D. indica Duchesnea indica

ABTS 2,2—azinobis 3-ethylbenzothiazoline-6-sulfonic acid
ACN Acetonitrile

BuOH n—Butanol
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DIW Water extract of Duchesnea indica
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DPPH 1,1-diphenyl-2-picrylhydrazyl
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FBS Fetal bovine serum

Fr. Fraction

FRAP Ferric reducing antioxidant power

Hex n—hexane

HPLC High-performance liquid chromatography
MBC Minimum bactericidal concentration
MeOH Methanol

MIC Minimum inhibitory concentration

SOD Superoxide dismutase
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Figure 1. Purpose of use of cosmeceutical
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Table 1. Ingredients that improve anti—-wrinkle

A7 4 o
" AEEs %7
A El = G A a E 2,500 IU/g
g Aol BAd 3}
3 j=2upn = O
g e 2 H o] E et gl G E7 10,000 1U/g
Aol A3 DNA =%
old =4l A g S} 0.04%
A E75 4
% a)of) = 21 7 o] ¥] = g ¥l o} o] 5 Az =3 0.05~0.2%

SPd AAtell #ek 1A (Aol ekEed Al aAl #12016-98%, 2016. 9.7.)

X ~ X ~ OH W O\(
(CH2)14CHs

o) CEEEAE NI
NH, NH;
N N
(1 ¢ f
HO © N N/km HO o N N/I
HO on HG OH
obd el E2)o = A el o] B = 2 Elofrjo] =

Figure 3. Structure of ingredients that improve anti—-wrinkle.
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Table 2. Production performance of cosmeceutical by type (2011~2015)
(9] gt 91)
20114 20124 20134 20144 20154 11~
/H]_F— T o - ) O:]gg_a_
A A A Ak A sk AA AL 22 AL 27 A B(%)
537154 593,529 780,449 1,225,919 1,643,836 2,098,023 37.1
FENA 323,088 666,454 690,273 751,779 1,008,659 32.9
PARIES P a 413,834 402,682 380,909 340,811 393,415 -1.3
wy 311,308 298,739 266,746 237,944 305,779 3.4
2 A 1,641,759 2,148 324 2,563,847 2,974,370 3,805,876 23.8
xE 2] 3 shgE e 3
4) W27\ (Duchesnea indica)
a7 = Fu gu)ae] oys)ide]E2 4 A, wjtEr], SAwWEr] et
A, Auf, g&7] of¢du] oz BT Fo, b, A& Q1% f§, 51
off A AFAstaL W= A Ee A E351A At}
== MX|CH L
HZFAL o o
\ ©
& o y
OFM
U

©
SERE2N

(@)
8O s
ZHItE
Figure 5. Habitate of D. indica in Jeju island.
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Dried Duchesnea indica 400 g

¢ Added with H,O 10 L, 70? , 4 h, 3 times

Extract 92.4 g (23.1%)

Extract3.10 g

¢ Suspended with H,O

[ I I 1

n-Hex Fr. EtOAc Fr. n-BuOH Fr. Water Fr.
0.007 g (0.2%) 0.078 g (2.5%) 0.556 g (17.9%) 2.439 g (78.6%)

Figure 7. Extraction and solvent fractionation of D. indica.
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FAol AF8%¥ high performance liquid chromatography (HPLC):= 2695
Separations module (Waters, USA)& AF&3st¥om HA 9 837 2HS
Table 3, Table 4 ¢} #Za1, 4]y 4 S/W+ Waters® Empower system
< o] &kttt A Eg s A gallic acidg o= 4831,
SigmaAle]  FFEAIYFHHPLC grade)S MeOHd| o] AFE-3}SITE. Gallic acid
62.5, 125, 250, 500, 1000 pg/mL FEZ 34ste] F=AATHAS 2459
o, A AlFQl WEY] FEE 779 &

shoitt.

¢

5 55 10 mg/mL7t HEE

M

Table 3. HPLC chromatographic conditions of the control factors

Control factor Conditions
Injection volume 10 uL
shiseido CAPCELL PAK C18 (4.6 X 250 mm)
Column

pore size: 5 pm

Mobile phase A: 0.05% acetic acid, B: acetonitrile
Flow rate 1 mL/min

terggflel;?trtllre 40T

Wavelength 270 nm
Detector photodiode array (Waters)

Separation Module Waters 2695
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Table 4. Gradient elution conditions for the separation of flavonoids

Time (min) Flow (mL/min) A (%) B (%)

0 1 98 2

20 1 90 10

120
1.00
080
2 O.SCki
0.40

0.20

0.00-

B B — T T T T T T L s . s s s s S B L Y AL
0.00 2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00
Mnutes

Figure 8. HPLC chromatogram of gallic acid standard (500 npg/mL).

3.5x107
30107 R2=0.9999

.~
2.5x107

2.0x107-]

Area

1.5x107-]
1.0x107-]

5.0x10%

0.04

-5.0x10%

S B e e e e e e B o S RN s s s s o s sy sy B sy oy e By e ey o B B
0.00 100.00 200.00 300.00 400.00 500.00 600.00 700.00 800.00 900.00 1000.00
Amount

Figure 9. Calibration curve of gallic acid standard (R? = 0.9999).

_12_



wW
__>~l|_,‘
N
et
i)
N
o
rf
(e
B
Mo
Lot
(e
lo,
e
oX

% Zelsli §% 34L Folin-Denis W9 olgalol w4 A= a9k An

£ 100 pLel 579 900 uLE ¥l total volumeo] 1 mL7} X5 3|43}
A o] 7]9ll Folin—-Ciocalteu’s phenol reagent 100 pLE H7}ste] 2294

, Na,COs &4 (7%, w/v) 200 uL.g 7}ste] £33 =

3l
700 uLE o] ALoA 1A7F ¥HEAZATE Microplate reader® ©]&3}
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700 nmol A FFEE FAHAoH, T Z¥E FFL gallic acidE EF

=
A7 dlo] A FEAATAHAS ) AFSATHR? = 0.999).
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& 184
o]
2
g 10 Z
g
2
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Figure 10. Calibration curve for quantification of total phenolic

compound content.
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[Equation]
f=y0+a™x+b™x"2+c"x"3
00 T ] | 1] I I
0 20 40 60 80 100

Quercetin concentration (pg/ml.)

Figure 11. Calibration curve for quantification of total flavonoid content.
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5} 4]

(3) DPPH radical &7 &4

=

(

HEE  Blois %9 WIS o]e3sle]  DPPH

O
i
rlo

F Ak s} A
(1,1-diphenyl-2-picrylhydrazyl) free radicalel]l w3t Hx}-&]5(electron
S 98, A=

gt 2EEY ATl F4S

donating ability, EDA)<-
20 pLol 0.2 mM DPPH
microplate reader® AF&3te] F+E38k= DPPH free radical=

stitt. DPPH radical 284S A& &9 HA7hwta} F37kat Abele] &

P Aol WEge e,

=
£d 180 uLE ¥ A4 1033F vEAI +

517 nmelA =

Radical scavenging activity (%) = [ 1 = (Asampte = Abtan) / Acontrol ] X 100

517 nmelA DPPHY 3%

Acontrol :
Agample - 517 nmol A sample¥} DPPH Hb-&-N9] F3%
Apank - 517 nmol A sample AA|o] S3F %=
WY 9w
Ne + AH —— NH + A
O5N NO, O5N NO,
N02 NOZ

1,1-Diphenyl-2-picrylhydrazyl Diphenylpicrylhydrazine

(Violet) (Yellow)

Figure 12. Principle of the DPPH radical scavenging by an anti—oxidant.
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(4) ABTS" radical &7 &4

ABTS" radical 27 @42 Re T2 WH12& o]&3te] ZA3th. ABTS'
radical 2274 &4 7.4 mM ABTS®} potassium persulfate
Aol A 16413 < BA|ste] radicals FAdAIZ $ o]

] 0.78 + 0.027} =% EtOH= 3]43}3ith.

o

e o=
s F A

514 ¥l ABTS® &

oty
4

2 20 pLE 7}8te] A2olM 158 EoF W3
%E% %Xéé}‘?i\:}. ABTS' radical »}J\_7% %/\é% }\]Jej_ %91149] 7;%]7]_354‘ v‘%

1o FHE o] WP el

Radical scavenging activity (%) = [ 1 = (Asampte = Abtan) / Acontrol ] X 100

Acontrot © 700 nmol| A ABTS 9 &4 %
qe] FH=

Asample : 700 nmoﬂ/\ﬂ Samplejq— ABTS+ ]ﬂ—%_‘
1) 5

Apane 700 nmoll A sample AHA| 9] &3 %=

‘ (

3 \@ >=N {S SO3H + AH

/ _

ABTS" radical
(blue green)

N
HO3S s N= D\
— \@ﬁ>__N S sosH T+ Ae
—H

ABTS"
(colorless)

Figure 13. Principle of ABTS" radical scavenging by an anti—oxidant
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(5) Reducing power &4

Reducing powert Oyaizu®] ®WH13& WHYste] SAsql. o] AdL 700
nmol Al ferric (Fe’)EFEo] F2E Foste] fFduzds <

ferrous (Fe)& A&dt= AUHSE FF= o=z Yehls wgolrh. A
0.5 mL, 0.2 M sodium phosphate buffer 2.5 mL® 1% potassium
ferricyanide 2.5 mLE &3}3sle] 50Co|A 2083 wH-SAF Y. d-SA171 &35
fNo] 10% trichloroacetic acid 2.5 mLS ¥i 108 &< Y4#2(5000
rpm) §F ¥ 5N 2.5 mLe}t 3% S/ 2.5 mL, 0.1% Iron(ll) chloride 0.5

mLS 7}ste] &3k % microplate readerE AFE3Fe] 700 nmolA SHE=E

@ =
1* N 4
N &
3 = =
Potassium + — Potassium . ., L 7
ferricyanid ferrocyanid " g)c"' ('; ‘C%N
I

=Z

=
‘nﬁf
=

N

n—;ﬁE—n
W

[e)

3k

o
V4
Z

P-4
¥

z-

cl

2+
Ferrichloride
Potassium F 3+ fel d
ferrocyanid + P e\ > N
Cl Cl
\_/G) 7.‘;'7:}

Figure 14. Principle of reducing power assay.
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(6) Ferric reducing antioxidant power (FRAP) 4]
3k g WO E Benzie® Strainol ©g WRl4E o] &ste] 5435
Atk Age] 0] FRAP reagent™ 300 mM CoHsNaO. buffer (pH 3.6)<}
40 mM HClo €3iA171 10 mMe TPTZ (2,4,6-tripyridyl-s—triazine), 20
mM®] FeCly-6H,05 10:1:19] H[& =2 ARESIITh Al &9 20 uL¢t FRAP
reagent 180 pLE &3}3sto] 10&3 WA$ & microplate readers ©]-83}¢]
595 nmellAl FHEE FAHBAIL, FeSO,TH 08 EFEARE AMEste] 43}

ATHR? = 0.9995).

rjz

42 of

op

35
3.0 4 /.
§ 25
g R2 = 0.9995
w20
Q
g
I 1.5 A
=
&
=] 1.0
<
[Parameters]
05 y0 = F(0)[1] "Auto {{previous: 0.015067}}
a = F(0)[2] "Auto {{previous: 1.06138}}
[Equation]
0.0 f= y0+a*x
0 1 2 3

FeS0,-7H,0 concentration (mM)

Figure 15. Calibration curve for quantification of

FeSO4 7Hs0 content.

7 Z .
%N\ Ny
|
"~ NE//DN + antioxidant 5
Fe(I1l) -~ Fe(1l)

Fe(IH)(TPTZ)g [Fe( H)(TPTZ)z] !

‘ x
=

Figure 16. Change of [Fe(I)(TPTZ),1°" by a redox reaction.
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3

(7) Superoxide dismutase (SOD) A} &
93] SOD determination kit

F== W SOD A &84S FAH5]

(Sigma-Aldrich Inc., USA)E A}&3}%1 3, SOD &4 542 96 well plateel z+

Al&m 20 pLE Y11 buffer® 3]43F WST working solutione 200 pl. ¥ &
ted 37TCeolA 201 RFSAIZ F

23}

R

20 pL9 enzyme working solutions
microplate readerE AF&3}e] 450 nmol A 543+ T Superoxide &7 &4
Fol & WME-&(%)Z YESA

o

T

.

Ag gl HrkEa BA7hE Aol

e ;—</ ) WST-1
=N formazan
N/ Q

xanthine
0, \
xanthine oxidase
Uric acid 20, s sl Q
H,0, | Dﬁ{;—{"h WST-1
SOD W

;

Oz + H202

Figure 17. Principle of the SOD-like activity assay.

_19_



k]

Fol'

2) &5 WA

(1) Elastase #3l &4

Elastase A3 &4 James® WS 838t ARS8t =HA1HA

(Porcine pancreatic elastase, PPE)E &A= A}&3%a1,

elastase
N-succ(Ala)s—p-nitroanilide (SANA)E 7|22 AFg3Fe] &3
HhH o 2 AA|EETE 0.2 M Tris—HCI buffer (pH 8.0), 0.1 mg/mL elastase,
6.25 mM SANA, 183 Z} A85S s=HE $H|stal, 96 well plateol
buffer 157 upl, SANA 10 pL, elastase 13 uL, A|S€N 20 uL.s 9o 25T
st 405 nmolA FEFEE

ARFEAL, o] HlEgow

A 1587 ¥F$A1Z1 3 microplate readerE ©]-&

=3sth Adge ven g Aol s %=

YL 50% AANTIEE BT AR FECOE A

4

elastase?| &

&2 0 2+ oleanolic acidE AFH&-3F3T

Elastase inhibition activity (%) = [ 1= (Asampte = Aptank) / Acontror ] < 100

. o) 5
Asample . /\]-‘EJ— ]?_'6"%91]]9/] %%E
Aplank * A BT F3 =
. = =] [e) [e) S
Acontrol - }\]JEJ"—% ;{1:147]'°]'X] ?-g,—'::— EL—O‘%O—HI'O’] %%E
Elastase

HO

o]

and breakdown of N-succ(Ala);—p—nitroanilide.

Figure 18. Structure
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(2) Collagenase A&l A

Collagenase A& @A =% Wuansch E¢ #Hl6o =z =A3 4T 0.1 M
Tris—HCl buffer (pH 7.5)° 4 mM CaClbE 7}, 0.3 mg/mL 9
4-phenylazobenzyloxycarbonyl-Pro-Leu-Gly-Pro-ArgE ¢ 7]&d (.25

mL 2 A28 0.1 mLY =N 0.2 mg/mLY collagenase 0.15 mLE #

7vaie), A Lo A 2087 W8 & 6% citric acid 0.5 mLE o] ¥k3S XA
A7l & ethylacetate 1.5 mLS #H7}ste] A5 dS 320 nmollA S3E=E =74
A=

. o 5
Asample . /\]-‘EJ— ]?_'6‘%_@119/] %%E

Apank - A5 FFE

_ﬁ
ol
N
O

'~
rlo

Jus
olo
ofo
12
lo,
ol
oft

=

. = 3
Acontrol . }‘]JEJAE ;1?1]7

Collagenase

Figure 19. Structure and breakdown of 4-phenylazobenzylox

ycarbonyl-Pro-Leu-Gly-Pro-Arg.
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3) 2Ehd 94

(1) Tyrosinase A3 &4

Tyrosinase A& &4& DOPA chrome®H17S &3t AFE31%t. 0.1 M
2500 unit9

= FH]3t}. 96 well plateol buffer

potassium phosphate buffer (pH 6.8), 2 mM L-tyrosine,

j -

=

AT il = |

7 Nrsg FEd

S
=

tyrosinase, “1@]il

105 pL, L-tyrosine 70 ulL, tyrosinase 5 ul, 18] il

ANEgd 20 e ¥
37CAA 1087 ¥-ex71 ZF 231 480 nmollA FF
Fach As&S gen 2e Ao 93 %= AAE AT

microplate readerZ o]

Tyrosinase inhibition activity (%) = [ 1= (Asampte = Aptank) / Acontror 1 < 100

tm
rE
qo
Ob
_l%

Ag

Asample :

tm
r-‘i
mlolv
ﬁ
PH

Ablank

Fﬂi
mlm
UL
\1
011

1:101'

Acontrol :

AlZ
o];l

83}l melanogenesis

o Waepd 3 5 }ed B16F10 murine melanoma A%
Attt 6 well plated] 1 < 10°
37C2 5% CO, ZHoNA 24A13F vl
A Ak th. Phosphate buffered saline (PBS)S.2 A&}l 50
A7reko] 3¢

PBS buffer® Az 3F =

=
=

cells/welle] HEE ANILE

F W

=
=

C>

% wAE AAsT

Faldh. ¥ AlEE 1 M NaOHZE H7bste] 55TolA 24
W9 melaning ¥t} Microplate reader® 475 nmeollA &

Z} ]

4

Fal wjx 2 w3k samples sE=¥HZE 7+ 7}

=
Ed

OPH

ol ufjoF

_4

3 -
a1

ST
X
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=
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il
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- Finn Chmbers: SmartPractice, Dendark

- Micropore tape: 3M / Medical-Surgical Division, USA

- Microman (M250): Gilson, France

- Skin Marker: Chemotechnique Diagnostics AB, Sweden
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- Ag &% 16 pLE Finn chamber Wol] AsAIZl & A|gH-21Q0 5 F-9o
©131, micropore tape® LA A ZT}.

- HXE = 48AIFF B, HAEE AAS F

FAISHAL 302, 2443 Foll 74 Al 59

Figure 20. Picture of human primary irritation test.

(4) &4 71+

30+, 24A17F A3 A] o] Fo X I F 1k-§-& Frosch &

e HE AA T 30E,
Kligman H< ®Fd3t b9 7|el whel Fr1skglch,

Table 5. Clinical standard photographs of visual assessment for human

patch test
or Stﬁikrga Moderate Intense erInttl?(rel;ea
Description Ty ’ uniform erythema ry
either spotty . with edema
. erythema with edema .
or diffuse & vesicle
After
30 min
After
24 h
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(5) A3 Axt B

48712 8L 72A4)12ke] Ht b =E off <]

&k
Aol Wieh et WS Table 69 7]l wel o Avks st

RESPONSE = ~=r—rremrme s oo s e e e x 100 x 1/2
4 (Maximum grade) x n (Total Subjects)

Table 6. Human primary irritation index for cosmetic products

Range of Response Criteria
0.00 £ R < 0.87 Slight
0.87 < R < 242 Mild
2.42 < R < 3.44 Moderate
3.44 <R Severe

_25_



SPASE C ARl Staphylococcus  aureus (CCARM 0027, 3707, 3708),
Staphylococcus epidermidis (CCARM 3709, 3710, 3711 oA=E+91
Propionibacterium acnes (CCARM 0081, 9009, 9010, 9089)= A A WNA
T2 (Culture Collection of Antimicrobial Resistant Microbes) 2. ZH-E] &%
whol ARRSEQlYy. S, auwreus™ LB (Luria bertani) HiA|= wjFa}glal,
epidermidis?l 73-%-, vl <] S TSB (tryptic soy broth)® &l 37TColA Hj
Fatglom, stFel g WA A wigStATh. Pooacnes?! A5, WiSMAIE
GAM broth® 3te] 37C, @714 ZxdelA mjgataion, 296 g WA A
Hl| &3}t

N

(2) Paper disc &4HH

Azl eSS SA87] Y8 paper disc diffusion method= A& A= &k
S A S aureus (CCARM 0027, 3707, 3708)9} S. epidermidis
(CCARM 3709, 3710, 3711)+ 0.5 McFarland standard® E%E& A3}
1.5 X 10° CFU/mLZ 933 % 0.8% agarE ¥3Fsli= TSB HiA| o] Ho] &
ZHiA(1.5 % agar) 91l ZE=vh wiA7E 2o AR &S EIete A4 8
mm paper discE &8]al 37TCoA] 24417 &< wjdst & FAdE 4 &5
AA g A7]E AT,

P. acnes (CCARM 0081, 9009, 9010, 9089)+ 0.5 McFarland standard®=
Brgs x4dste 1.5 x 10° CFU/mLE 93+ ¥, 0.8% agargs X
GAM HjAloll o} S=u]#](1.5 % agar) ?1°l &=tk #iA7F oW Alm &9
S ¥ 38l A7 8 mm paper discE 223l 37TColA 48A1%F &<t F7] vt

S = gAE 98 g A48 712 34890 EE 2 erythromyc

0.



sample

control  sample

: Hard meciii?m > 1 R

Engraftment of testing strains Paper disc
Engratiment of antibacterial substance

Inhibition zone

v

Culture

Checking the clear zone

Figure 21. Paper disc diffusion test.

(3) MIC (minimum inhibitory concentration)

-

=% (MIC, minimum inhibitory concentration): "] &9 A4S =
= JAEAY HAEEE, AEY gid MIC ko] o UdS4= Algk
S I v AE gigk Aol oo & 4 k. MIC 42 A8 A] 8] 4

i

mE

(broth dilution method)& W& sl AFE3IA T 96 well plated] 3|43k A

b

(2 ~ 1000 pg/mL)¢} &vl(negative control)E 7} 20 pL ¥a1 wix|E 80 pL
Yol & 9 #HF FX7F NCCLS (National Committee for Clinical
Laboratory Standards)ell @%= o #gdo Hx=2 1 x 10° CFU/mLE =%
Asle] ZF 100 L YAt S aureus 9+ S. epidermidis & 37 ColA 24417
ket om, Poacnes &= 37T, @714 XA 48413 wigstdnt. o] %
o] F4 o] YEA &= HAa SHQls AT

£y

l

ot

_I
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(4) MBC (minimum bactericidal concentration)

MIC kol A o] oAl SAS AR, A5 FaFel| W o] A% Ws)
7b ol AFEAE B g 7] witel o] A APdES gelstr] fE Ha
APEE%E(MBC, minimum bactericidal concentration)& 2135}3Ith. MBC+
MIC ko] Yeld 1 o]Ae] 5o Alg ujdAES sF=nlX|(1.5% agar)ol Hl
Feto] colonys FAst=A Flsks Wl

WA S=w %] (1.5% agar) plateE <H]st MICE 233 96 well platedl A
loopE o] &3te] A8 wjgAS Ho] plateol streakingS 3+UTh. S aureus <F
S. epidermidis = 37 COoA 2413 wlFetR e, P acnes= 37C, @714 =

Aol Al 48417 W Fate, colony7t A ¢kE HAEEE skl

Dilution test
Antimicrobial drug concentrations (pug/mL)

I Novisible growth _——
64 32 16 8 4 2 1 0.5

=)

2

€
@

Dilution/agar test

Agar plate

Figure 22. MIC (minimum inhibitory concentration) and MBC (minimum

bactericidal concentration) test.
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1. HPLC

A Qt}20, Gallic aicd
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ol Aow

B

}9 cH(Figure 24, Table 7).
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SERER

HO

OH

HO

OH

Figure 23. Structure of gallic acid.
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(A)

AU
288882 ¢8¢
e .k 3.9 9.2 V.4,
7
o |
%Gallic acid - 6.901
|
[
)
)
i
|
\
|
/

T T T T T
0.00 2.00 4.00 6 8.00 10.00 12.00 14.00 16.00 18.00 20.00
Mnutes
(B) 0.014
0.012
0.010 |
0.008]
2 0.006
0.004
0.002 |
0.000 \/\ Jk_/————f e e
T e e
0.00 2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00
Minutes
T T T T T
10.00 12.00 14.00 16.00 18.00 20.00
Mnutes

(D)

AU

o
o
?
N
/4
B!
{
(Gac acid - 6.944

T T T T T T
0.00 2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00
Minutes
0.08
0.06

AU

o o
Q (=}
TR LSRR L T
(
)
TGacacd 6.885

T . . o e
10.00 12.00 14.00 16.00 18.00 20.00
Mnutes

]
=]
<]
o
Q
]

0.00 2.00 4.00

Figure 24. HPLC chromatogram of gallic acid (A; extract of D. Indica, B;

hexane fraction, C; EtOAc fraction, D; BuOH fraction, E; water fraction).
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Table 7. Gallic acid content of DIW and fractions

Contents of gallic acid

mg/g %
DIW 1.673 0.16
Hex Fr. not detected not detected
EtOAc Fr. 52.273 5.22
BuOH Fr. 1.327 0.13
Water Fr. 0.206 0.02
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Figure 25. Total phenolic contents (A) and Total flavonoid contents (B)

of DIW and solvent fractions.
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DPPH radical 27 &4

(2

o o8 71A7F 9levt DPPH radical 2724
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=
=
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o] thste] DPPH
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= DPPH radical &7

£ 28=
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=
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=
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5.70

solvent fractions,
101.22

(A;
nging activity

46.58

nging activities
EtOAc Fr. BuOH Fr.
24.81
—_ 35 —

Fr.
>1000

of DPPH radical scave
Hex

W

26. DPPH radical scave
DIW and EtOAc Fr.).
DI
35.09

SCso
(ug/mlL.)

Table 8. SCsp values

Figure
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il/\g
==5(DIW) ¥ &uf B3 Eo t3te] ABTS' radical &7

(3) ABTS" radical &7

A W F sl ABTS W
DPPH ¥} &g cation radicals A

-
T

ZE!

=
=

:;i_:,]-/\g Kol

24L SgAah Fars

1
R

HE AAAR] free radicalE A~ASH

=4 A}, AF Y

=
=

244

ojt}. ABTS" radical &4
19.20 pg/mL)¥} Hex #3&(SCs

913.63 pg/mL),

(SCso
(SCso

=i
=

%(SCso = 20.09 ng/mL)
30.00 pg/mL) EF % 9 &7 ABTS' radical &7

B =
=9

6.20 pg/mL), BuOH

o =
=Y =

EtOAC

o =
Y=

water

EtOAc #8 &9 &AL positive controlél ascorbic acid

3],

4.83 pg/mL)9]

B

=
=

3 A 53

24
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Hex Fr.
Figure 27. ABTS' radical scavenging activities of solvent fractions.
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100
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]

40

ng/mL| 313 625 125 250 313 625 125 250  3.13 625 125 250
Ascorbic acid DIW | EtOAc Fr.

20

ABTS radical scavenging acitivity (%)

Figure 28. ABTS" radical scavenging activities of DIW and EtOAc

fraction.

Table 9. SCso values of ABTS" radical scavenging activity

DIW Hex Fr.  EtOAc Fr. BuOH Fr. Water Fr. AZi?gblc
SCs0 19.20 913.63 6.20 20.09 30.00 4.83
(ng/mL)
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(4) Reducing power &4

Reducing power =4 700 nmol A ferric (Fe*) Z3&o] £42E F o5t

ferrous (Fe?)2 Agste #d8S F4E oz ved oz Pitst 24

-
gol A ghelgo] o] 9EoR FrbeHs Ao® Uehdt

2.000 -
1.600

1.200 -
0.800 -

0.400 -

Reducing power (O.D.: 700 nm)

444 17.8 71.0 284 |4.44 17.8 71.0 284

BuOH Fr. Water Fr.

0.000 g
p.g/mL 444 17.8 71.0 284 444 17.8 71.0 284

Ascorbic acid DIW

444 17.8 71.0 284
EtOAc Fr.

Figure 29. Antioxidative activity of D. indica extract and solvent fractions

determined by reducing power assay.

Table 10. Antioxidative activity of the DIW and fractions by reducing

power assay

Reducing power (0.D.: 700 nm)

Concentration

(ng/mL) Asg(?irdbic DIW EtOAc Fr. BuOH Fr. Water Fr.
4.44 0.361 £ 0.001 0.341 £0.001 0.227 £ 0.019 0.059 £ 0.007 0.048 £ 0.005
17.8 1.203 £ 0.007 1.183 £ 0.019 0.487 £ 0.015 0.282 £ 0.001 0.218 £ 0.019
71.0 1.689 £ 0.005 1.669 £ 0.015 1.006 £ 0.063 0.728 £ 0.034 0.629 * 0.054
284 1.765 £ 0.001 1.751 £ 0.043 1.416 £ 0.143 1.265 £ 0.156 1.438 £ 0.053




(5) Ferric reducing antioxidant power (FRAP) 24

20 pH 9ol A ferric tripyridyltriazine (Fe® -TPTZ) E3A71 344 =
Aol o3 HMO] ferrous tripyridyltriazine (Fe? -TPTZ)o.& ddxE= 58S
ol kst 4SS HEste WHoEH, AxpEo] AbskA|l 2 288k Fe'' o} &

AspAskel WS Eu AT FeX' S FAEE Ea) AL 4 ot Bl

mol/g)e] 7F4 73t dY9=ES yeylal, d5-FEE(17.8 FeSOs FeSO, eq
mol/g), n-BuOH 3 E(8.2 FeSO, eq mol/g), water 8 E(5.6 FeSOs eq
mol/g) A= YEFStH(Figure 30).

FRAP value (FeSO4 eq mol/g)
(==Y
N

Lh

| 34.2
i 17.8 18.6
10 - 8.2
- ]
0 ; | = e -

Ascorbic acid DIW EtOAc Fr. BuOH Fr. Water Fr.
Figure 30. Antioxidative activity of the DIW and solvent fractions

determined by FRAP assay.
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Superoxide anion radical (0*)& <tA3 AeE 27| JaiA 3719 AAES
dog 7] wite &84 TN 7P AEstdME Adsia. AT g
d4¢ FEEDIW) 2 BEE9 o3t superoxide anion radical &7 T3
Figure 313 #4. F=F=3 e F8E0] &7 ascorbic acid® Ut} #&
24ES el e, SCs @2 AT W7 d-FEE0IWH #95 7 <

)
k
2

=
7.80 pg/mLo)al, 71 Fo|A EtOAc 8 Eo] 71 =& A4S HY Aol

gt

120 -
100 -

80 -

60 -

SOD-like activity (%)

40

20

0 - |
pg/ml| 7.80 15.6 31.3 62.5|7.80 15.6 31.3 62.5|7.80 15.6 31.3 62.5

Ascorbic acid DIW EtOAc Fr. BuOH Fr.

Water Fr.

Figure 31. Superoxide anion radical scavenging activity of DIW and

solvent fractions. Results are means = SD of triplicate data.

Table 11. SCsp values of SOD-like activity

DIW EtOAc Fr.  BuOH Fr.  Water Fr. A?C‘i’gb”
SCso
< 7.80 < 7.80 < 7.80 < 7.80 12.9
(ng/mL)
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2) T8 /M 52y

(1) Elastase A3l &4

U425, MMPsE o|F& T84T + 3lUQl elastasew™ &8 2% %49 584

woll elastase® Adlst= 2ol 9F 55 /MAdst= WY T dfvolth
AT WE7] 5 FE=DOIW)H 24zhe] &rf Eg = thet elastase A3 A
3 A3, DIW+= ICso @ 84.04 pg/mLe R, &I o2 A8 oleanolic
acid® #ICso = 32.94 pg/mL)¥ FAFE A4S Bt & EYEA=
n-BuOH 23 E(Cs0 = 528.26 pg/mL)¥ water B3 Eo| A5t s o&F o7

gAdo] A (Table 12).

100 -
g‘
z 80 -
=
2
= 60 -
=
S
E 40 -
@
E 20 -
= :

pg/mL 15.63 31.25 62.50 125.0 15.63 31.25 62.50 125.0
Oleanolic acid DIW

Figure 32. Elastase inhibition effects of DIW.
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100

80 -

60 -

40 -

Elastase inhibition activity (%)

20 -

GIIIIWWW%

ug/mL‘ 125.0 250.0 500.0 1000 | 125.0 250.0 500.0 1000
‘ Hex Fr. | EtOAc Fr.

125.0 250.0 500.0 1000 | 125.0 250.0 500.0 1000
BuOH Fr. | Water Fr.

Figure 33. Elastase inhibition effects of solvent fractions.

Table 12. IC50 values of elastase inhibition activity

DIW Hex Fr.  EtOAc Fr. BuOH Fr.  Water Fr. Olsjir(ljohc
[Cs0 84.04 N.A. N.A. 528.3 >1000 32.94
(ng/mL)

N.A.: No Activity
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(2) Collagenase A3l &4

!
Collagen type I = &3&|3}+= matrix metalloproteinase I (MMP-1, collagena

se)o. 2 I FL=3lo 9lo] MMP-19 Adle T3 adoz HIE 1 Qlrfer,

[

ol

Collagen= 13l aas I FR7F gt 7R Bl &A= Aol

Collagenase A&l &4 ZA3}+= Figure 34, Table 133 Zt}, A5 Wdr] A<=

F==(DIW)2 collagenase A3l &4d9] ICs #2 89.34 pg/mL= 2T o=

=
AFE3 EGCG (epigallocatechin gallate)®] ICso #E(186.86 pg/mL)H.th -3}
At} water +EES A9 e YR B ENAE o] YERFA] gktt)
100 -
80 -
60 -

40 -

20 -

Collagenase inhibition activity (%)

B l il e e oo B e o ~ N _______%—I_m..m.m.

20 - i
pg/mL | 50.0 100 200 50.0 100 200 50.0 100 200 |50.0 100 200 50.0 100 200

EGCG DIW Hex Fr. EtOAC Fr. BuOH Fr.

50.0 100 200
Water Fr.

Figure 34. Collagenase inhibition effects of DIW and solvent fractions.

Table 13. IC50 values of collagenase inhibition activity

DIW Hex Fr. EtOAc Fr. BuOH Fr. Water Fr. EGCG

ICs0 89.34 NA. N.A. N.A. 109.20 186.86
(ng/mL)

N.A.: No Activity
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3) #Agd &4 T8 54
(1) Tyrosinase A3 A

Tyrosinase™ melanosome®|A] tyrosines AFstA]#A DOPAE "HE31, DOPA

= 2FskAl#H DOPA chromes W=+ g4 =4 4Wald polymerE AT 1

22 tyrosinase &4 AAE I F oA Wabd polymer $AS & 3A

o7 A 5 7] wiLol T BAGAAA tyrosinaseol s A== W
W

S AFE-©9l DOPA chrome? A& AE=ZE &<13+ L-DOPA oxidase Hr

o

glaieies, Al WHEr] A5 FE2E2(DIW)e] gt tyrosinase A3 A2}
gz <l arbutin (IC50 = 77.09 pg/mlL)°] tyrosinase® &S Adlst= HHA
of DIWE tyrosinase?d A4S Z7IA7]1E Aoz Yelgth Alge ®w7}
1000 pg/mLe ®f ¢F 30.5% S7FelR L HE Wepde] S7HE o F-5 gQlst]

93] B16F10 melanoma AlXE &-83F 23S 2 ds}3ic)

s

120.0

100.0 -

80.0 -

60.0 -

40.0 -

200 -

0.0 - - — : —

Tyrosinase inhibition activity (%)

-20.0

-40.0 -
pg/mL 313 62.5 250.0 1000.0 313 62.5 250.0 1000.0 ‘
Arbutin DIW ‘

Figure 35. Tyrosinase inhibition effects of DIW.
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(2) B16F10 melanoma A|32ZE o]-g3l wlold

ot
o

O M AES(cell viability)

AT Wey] A4 FEE(DIW)°] B16F10 melanoma A ¥ 9] AEEo| njx=
FAS golr 7] fste] MTT WS o]&sto] AEES SA A AT+ U
55 50, 100 ¥ 200 pg/mLe] sEZ A3 F 481 7H5ok wj ek
¥ HlaE o] DIWS] 50 pg/mL F=AAMT 94% 24 =2 A&

D B16F10 melanoma Al &-& #abd

)

3

Aetbd A = 542 a-MSHE HsteA 2 95E x93 oy 7HA 2
ZZA oA EH| %= pleiotropic molecule=A X3 AEQ A& F24] =44

o x4, dghd A4 A T OdFd AgH Vsl gt o=

A Z8} 4=8-A|(melanocortin receptor 1, MCIR)9} ZAgsle] Gs v S g4

3lA)7]a, o]24 0 2 adenylate cyclase &40l 98] cAMP7F 5715 9143

S 2 protein kinase A (PKA, tyrosinase) @4 55 &3te dad AAHS

JHJ'

A A1 7]™ microphthalmia—associated transcription factor (MITF) whulzlo] wh
#S F7HAA tyrosinase FHAS] WS FHehs o delA] Jrkso. o]
of ¥ AFA BI6F10 melanoma Ao a-MSHE Fosto=zx dald 3
ol tyrosinase &Adol AT WH7] A4 FE=DIW)o] oust Jks v x| =
Al olr izt skgith. DIWZE Aepbds AAstE Al FoA oJEA 4=
=4 glstr] fléke] a-MSH= A3 B16F10 melanoma A& #3383
=3

B16F10 melanoma AM3lA] 500 pMe] a-MSH=Z X% otz H| s}
Ag WHr] 4 F22DIW)S AEst TodA] s5 oEHo =z Aejdo] F7t

s ez vt DIWe HE7h 50 pg/mleld @ehdo] 130% 71814
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3, 100 pg/mLelA 152.5% <S7Ftaz7F YEelst. 28y 200 pg/mLolA &
267.5% Heldo] Frlsls Aoz 15t g] oY (Figure 36), AXE =A4o] &
Al

Aoz #elso] of FEo] Ag e A HE AP stk

-

300 -

mmm R elative Melanin Contents

250 -

== Cell viabillity

200 -

150 -

% of control

100 -
50 -
0

o-MSH (500 nM) + + + +
DIW (pg/mL) - 50 100 200

Figure 36. Cell viability and melanin synthesis effect of DIW.
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(1) A1 g

% 310 ¥ A3

T

A wgol elstdrt. MARFEe A AL 438

4.37A19em, Ha AR A= 504, HA A"-A= 3640 Al EARES] v

H = [e)
e

Table 14. Skin characteristics of subjects

AR e AERon, 1 A the3 2H(Table 14).

(n=31)
Item Classification Frequency (n) Percentage (%)
Dry skin (14) 8 25.81
Normal skin (F4) 10 32.26
Skin type . .

(32 ehal) Oily skin (A]A4)) 1 3.23
Dry to oily skin (ZA#]4) 12 38.71
Problem skin (F4]4) 0 0.00
Irritability Yes () 0 0.00
I it DN RO R 31 100.00
W7F 549 No (b 9) 31 100.00
Side effec‘ts Yes () 0 0.00

by cosmetics

5L A}3EH 2} Q -
GRS ) (ol o) 31 100.00

14d)
Food allergy (% &21A]) 0 0.00
Metal allergy (<4 2##)) 3 9.68
All _

(ste1 ) Photoallergy (% % 4)) 0 0.00
Oter allergy (7]E} &2{A]) 0 0.00
No (1) 28 90.32
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Acne (9=%) 0 0.00
Atopy (o}E3)) 0 0.00
Skin diseases .
(315 A3 Hair loss (&%) 0 0.00
Extra skin diseases (7|E} 3§ #A3}) 0 0.00
No (§1& 31 100.00
Tight feeling Yes (d]) 0 0.00
} 7%= w7
(B71= =3 N (b 2) 31 100.00
Taking oriental herb medicines
(ghop 2-8) 0 000
Taking Taking nutrients
supplements (G kA 28) 6 19.35
(AR =z = Taking extra supplements 0 0.00
=58 ) (FIA =58) '
No ($1) 25 80.65
No (F7]%) 31 100.00
Smoking Less than 10 pieces (10715] o]u)) 0 0.00
(FA 7%
More than 10 pieces (10713 o]A}) 0 0.00
Within 1 week before menstruation
9 29.03
(g A 15 o)
During menstruation (A42%) 5 16.13
Menstrual cycle
RBHF7D) Within 1 week after menstruation 6 19.35
Ag 5 15 olu) '
The others (7]E}) 11 35.48
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(2) 23

NG FE, B A

)

o

24 F %7 200 pg/mLel WEr] A5 FEE|A
299 I A7t 1+ grade IFHESS RSOy, 4 &£u](50% butylene
glycoDell ¢34 HEt= Aoz Flso], F%7F 200 ng/mL 744 FH-9-g
o] ¥EEA w3k tH(Table 15).

Table 15. Results of human skin primary irritation test

No. of 48 h 72 h Reaction grade

Test material
responder 1+ 2+ 3+ 4+ 1+ 2+ 3+ 4+ 48 h 72 h Mean

50% butylene glycol

(vehicle control) 2 - -2z - - - 0.8 1.6 1.2
Negative control 0 - - - - - - - = 0.0 0.0 0.0
W7 )(EFFEs) o

100 pg/mL 0 0.0 0.0 0.0
W) (AR FEE) - -

900 ng/mL 2 2 0.0 1.6 0.8

_49_



AEF DAY Fa3 A2 AEF FEAR] Propionibacterium acnes®| &
2oty Pooacnes= @714 AT REA B el et AW 18w
M E-o|t}y, Staphylococcus aureus®} Staphylococcus epidermidist= 35 ol
JdHoR Xk 7)1 IR AR A5 dAA dJde ofy AR
e HAFAE OS5 FHANA Ax A"ES AL P oacnest 9%

ARNESS fFEsta AP MEE A=3te] thEFe] superoxide anion
(02)S AT o]ZEA AHE O, = IFx38ld #Hedd ¥t ofye} nitric
oxide (NO)®} 37 peroxynitrites BEIZ ZFAFJAE] &3fol] FHo328}
AF S S7HA717] Witoll P acnes, S aureus, S. epidermidis®] 273

A7t A=F AR % ol otk

- - fe ol 3 - - - - - » v - v

v ox w‘&; > g aw »9; - 3 Z e’ ] -“‘E";L\.” E
L% 3 ~wF 'Z N "3’ FaEN N ST,
s e Y » e F-a wr i & ‘qc‘f’ T :

oy Bk e e e I - P Lo 3 f;.&*

Bl % E B e s SN L SR A N S

R R W SRR 10 A Ny

§ +% - i s Tk ~ AR .g,,_:,-?, ‘(cf‘f"

\2% .."‘\ . -« S - . ,E 1 tgr 2 ’.‘r & ')qlfﬁi

R & + X ~ 9 e SO RS P S AN

P. acnes S. epidermidis S. aureus

Figure 37. Photomicrograph of P. acnes, S. epidermidis and S. aureus.

(1) Paper disc diffusion method

AT Wg7] 44 F2=20W) 2 7 £8E5S 100 mg/mL ¥5= 20 L. H4
k] ZA% Ay, DIW I water ¥ EM= It TS HolX LgAT,

M 0027, 3707, 3708)¢} P. acens (CCARM
9009, 9010)oA &S YelWal, n~BuOH 38 &2 S aureus (CCARM
0027)oll A k7ol St egds w3l A3 Aol AA e A7)+ Table 16
I} 31 paper disc diffusiondl A 4 &4 AFE 13 AAE vlE O R F

To e g FAS dolr 7] 98] MIC (minimum inhibitory concentration)

I
2
Og‘:",
ol
38
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CCARM 0027 CCARM 3707

CCARM 3709
CCARM 3708

EtOAc Fr. EtOAc Fr.

CCARM 3708

CCARM 3710

7’\

BuOH Fr.

CCARM 3710 CCARM3711
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CCARM 0081

EtOAc Fr.

CCARM 0081

T T T

CCARM 9010
[

CCARM 9010 CCARM 9089

Figure 38. Results of paper disc diffusion method of DIW and solvent

fractions on S. epidermidis, S. aureus and F. acnes.
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Table 16. Results of paper disc diffusion method of DIW and solvent fractions on skin pathogens

Unit: mm, disc size: 8 mm

S. aureus S. epidermidis P. acnes

CCARM CCARM CCARM CCARM CCARM  CCARM CCARM CCARM CCARM CCARM
0027 3707 3708 3709 3710 3711 0081 9009 9010 9089
DIW N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.
EtOAC Fr. 13 12 10 N.D. N.D. N.D. N.D. N.D. 9.5 10
BuOH Fr. 9 N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.
Water Fr. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.
Eryth(rf?lyd“ 22 34 11 30 N.D 28 28 32 32 33
EtOH N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.
Sample solvent N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.

N.D.: Not Detected
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(2) MIC (minimum inhibitory concentration)

gt A o] YEld EtOAC 3 &9 MIC A3+ Table 173 #th. EtOAC
B8 Eo|M S aureus (CCARM 0027, 3707, 3708)¢] MIC kel Z+zF 1000 n
g/mL, 500 pg/mL, 1000 pg/mL& Yebsttt. P acne (CCARM 9010)ol A +=
125 pg/mL= =2 i A A& B oy P oacne (CCARM 9089 A= <
A gl s = QIAtt. S aureus (CCARM 0027)¢} P. acnes (CCARM
9010)¢] Aol Al =& Zo=Z FRIsig o, aEEoAE Als M 3

A HbEE s Ao w datEo] MBC (minimum bactericidal concentration)Z

At

Table 17. Results of MIC of EtOAc fraction on S. aureus and P. acnes

Unit: pg/mL
CCARM CCARM CCARM CCARM CCARM
0027 3707 3708 9010 9089
EtOAC Fr. 1000 500 1000 125 N.D.

N.D.: Not Detected
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(3) MBC (minimum bactericidal concentration)

MIC Z3E utgo= EtOAC #&8E° S aureus (CCARM 0027, 3707,
3708)9} P. acnes (CCARM 9010, 9089)l s MBCE 233 Z3}(Figure
39, Table 18), EtOAC ®3E©] S. aureus (CCARM 0027)914 8oz 7
3 g FAo] vEbtal, MBC & 1000 pg/mL oItk &y, = 9 S
aureus (CCARM 0027, 3708), P. acnes (CCARM 9010, 9089)oA4&= X *
>1000 pg/mL o= J&g MBC #hs &7] HsiAe sz F7F Ad3do] 3

a3 oz Alggrch

62.5 pg/mL

\ ;\‘

CCARM 3708_EtOAC Fr. CCARM 9010_EtOAC Fr.
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S CCARM 9089 |
. EtOAC

.

CCARM 9089_EtOAC Fr.
Figure 39. Results of MBC of EtOAc and BuOH fractions on S. aureus
(CCARM 0027, 3707, 3708) and P. acnes (CCARM 9010, 9089).

Table 18. Results of MBC of EtOAc fraction on S. aureus and F. acnes

Unit: pg/mlL
CCARM CCARM CCARM CCARM CCARM
0027 3707 3708 9010 9089
EtOAC Fr. >1000 1000 >1000 >1000 >1000
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