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SUMMARY

[. TITLE

Development of whitening cosmetics by using oriental herb.

I. GOAL OF RESEARCH DEVELOPMENT

The goal for research development is creating a new demand and
market places by the development of natural whitening materials
and the resulting product after screening the medicinal plants
based on literature and clinical data of oriental medicine. 31
species of oriental medicine plants, which are skin-related, were

selected for the following goals.

© Screening for natural whitening materials by conducting assay

of tyrosianse activity inhibition and melanin reduction.

© Conduct purification and chemical characterization analysis of

natural whitening materials.

© Investigation for mechanism of natural whitening materials how

to inhibit tyrosianse activity and melanin synthesis.

O Investigation for the efficacy and safety of natural whitening

materials as cosmetic materials.

© The whitening efficacy of medicinal plants based on



functionality and mechanism are analyzed.

© The final goal is to establish the validity of the assessment of
the whitening materials and to develop whitening cosmetics
after the stability test of formulated prototype and proof of bulk

production possibility.

© To create new demand for the medicinal plants with limited
consumption by drawing attention on natural products without
the side effects that have has greater efficacy than the existing

materials.

. SCOPE OF RESEARCH DEVELOPMENT

We have screened many species of the whitening functional
plants based on literature and clinical data of oriental medicine
and analyzed the whitening efficacy of medicinal plants based on

functionality and mechanism.

1. Screening medicinal plants with whitening function based on
the bibliographic and clinical data of Oriental medicine.
O Selection of skin-related medicinal plant.

© Functional analysis of skin-related medicinal plant.

2. Separation and Purification Methods for components with

whitening function from medicinal plants.

© In vitro tyrosinase enzyme inhibition assay.

© In vivo assay for reduction of melanin synthesis and tyrosinase
inhibition.

© Organic solvent fractionation and chromatography separation of

components with whitening function.

© Structural analysis and chemical characterization of the

_10_



whitening functional compounds.

3. Mechanism study of the whitening functional compounds.

© In vivo study of MC1R-related proteins.

© In vivo study of reduction of melanin synthesis and tyrosinase
inhibition by MSH.

© Study of the whitening functional compounds targeting MAPK
signaling pathway.

© In vivo study with lab animals for reduction of melanin

synthesis and immunocytochemistry analysis.

4. Method for bulk production of raw materials and Formulation of

whitening cosmetics.

© Registration of new whitening cosmetics materials to USA
CTFA.

© The examination of the extracts which are obtained by
different method for bulk production of raw materials.

© Properties of materials, safety, and reliability tests.

© Experiments of new whitening cosmetics materials for
registration to USA CTFA.

©O The tests for USA FDA registration.

©O Production of a prototype for sales.

IV. RESULTS OF RESEARCH DEVELOPMENT

1. Screening the medicinal plants with whitening function.

The skin-related 31 species of medicinal plants were selected for
primary screening to seek whitening materials based on the
Donguibogam, the Bonchogangmok and prescription of oriental
medicine. Hot water extraction method, a traditional extraction

method of oriental medicine, was utilized to obtain primary

_11_



extracts to begin. whitening function was assayed by in vitro as
well in vivo. For in vivo, B16F10 cell line was adapted for melanin
synthesis and tyrosinase activity assay. Among 31 species
gilgyeong, sasam, woollgum, sesin, gamsonghyang, tosaja, seven
species were primarily selected based on melanin synthesis and

tyrosinase activity in B16F10 cells.

2. Whitening effect of organic solvent and ODS chromatography

fractions.

Six selected medicinal plants after primary screening were
extracted with hot water followed by ethylacetate, butanol and
water fractionation, sequentially. Seungma was extracted with hot
water or 80% methanol or 100% methanol followed by hexane,
dichloromethane, ethylacetate, sequentially. Sasam was excluded by
neglectable function, Gamsonhyang was also excluded by cell
toxicity at low concentration. Ethylacetate fractions of gilgyung,
sesin and water {fraction of tosaja showed whitening effect. In
contrast, Suengma showed whitening effect in ethylacetate and
dichloromethane fractions of water and methanol extracts,
especially, dichloromethane fraction showed greater whitening
effect.

Among them Suengma was selected as a major medicinal plant for

cosmetic material source followed by woolgum and sesin.

Ethylacetate fractions of gilgyung, sesin, gamsonghyang and water
fraction of tosaja were applied to ODS open column chromatography
to improve purification. Seven frationations were obtained by ODS
open column chromatography. Fraction 5 of woolgum, fraction 4 of

sesin showed high whitening effect.

3. Identification of whitening functional compounds by LC/MS
chromatography

_12_



To obtain whitening functional compounds intensive study was
focused on Suengma. Because dichloromethane fraction of 100%
MeOH extract showed maximum tyrosinase activity inhibition it
was applied to ODS open column chromatography, resulting 6
fractions. Fraction 2 (F2) showed 78% tyrosinase activity
inhibition. F2 was applied to LC/MS chromatography to identify
compounds. The results showed 3 major compounds belong to

triterpene in F2.

4. Mechanism study of whitening effect

Mechanism studies of whitening effect of Suengma, woolgum and

sesin were focued on signaling pathways of melanin synthesis.

4-1. Mechnism study of dichloromethane fraction of suengma.

Dichloromethane fraction was treated to B16F10 cells. Tyrosinase,
TRP-1, TRP-2, and transcription factor, MITF, which regulates
tyrosinase, TRP-1, were analyzed. Dichloromethane fraction
decreased expression of MITF. ERK/MEK, which induces MITF
degradation and consequently reduces melanin synthesis was
activated by dichloromethane fraction. PD98059, specific inhibitor
for ERK signaling pathway, in the presence of dichloromethane
fraction suppressed melanin synthesis inhibition of dichloromethane
fraction indicating thatdichloromethane fraction influences ERK

signaling pathway.

4-2. Mechnism study of 80% MeOH fraction from ODS of woolgum.

80% MeOH fraction was treated to B16F10 cells. Tyrosinase,

TRP-1, TRP-2, and transcription factor, MITF, which regulates

tyrosinase, TRP-1, were analyzed.

_13_



80% MeOH fraction also decreased expression of MITF, tyrosinase,
TRP-1, TRP-2. While, phosphorylated ERK1/2, MEK, Akt were
increased after 80% MeOH fraction treatment and reached maximum
level at 6 hr-post treatment. Phosphorylated ERK1/2, MEK, Akt
were observed until 48 hr. These results indicated that 80% MeOH
fraction decreases melanin synthesis via activating both ERK/MEK
and/or PI3K/Akt. Data with specific inhibitor PD98059 for
ERK/MEK signaling and specific inhibitor L.Y294002 for PI3K/Akt
signaling also confirmed both ERK/MEK and PI3K/Akt involved.

4-3. Mechnism study of 60% MeOH fraction from ODS of sesin.

Most data with 60% MeOH fraction were similar to those from
woolgum. However, in contrast to fractions of suengma and
woolgum, 60% MeOH fraction treatment induced phosphorylation of
ERK1/2, MEK, Akt within 30 min after treatment. At 60 min
phosphorylation reached maximum. p38 MAPK seemed not to be

invloved.

4-4. Animal study for whitening effect.

Lab animal, guinea pigs were used for whitening effect on skin
tissue. After shaving, abdominal area was UVB illluminated. the
cream containing the extract by supercritical extraction method was
applied to the area. Pigmentation was then measured. The cream
containing 2% extract showed similar results with a creaming
containing 2% arbutin and the results of 10 days and 24 days
showed significance at P<0.05 and P<0.01, rspectively. Histochemical
results also showed reduction of melanin pigmentation in the
animal group with the cream containing 2% extract when compared
with control group. These data altogether suggested that prototype
cream has whitening effect similar to arbutin.

5. Prototype development of whitening cosmetics containing
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natural whitening materials.

We examined supercritical, ultrasound, thermal extraction methods
to develop extraction method for whitening functional compound
from medicinal plants. Extracts from each extraction methods
assayed for tyrosinase activity inhibition function. The best
method was ultrasound method because the extract by ultrasound
method showed app. 45% inhibition even after 100 fold dilution.
The way to industrialization appeared to be developed due to

presence of high amount of functional materials in the extract.

The extract by ultrasound method was tested for cosmetic
materials. Physicochemical characteristics such as appearance,
refractive index, weight, pH, heavy metals and microbiological

tests such as bacteria and fungi tests approved the extract.

We registered new whitening cosmetics materials, AD Whitening
Complex, to USA CTFA (Cosmetic, Toiletry and Fragrance

Association, USA) and standardized the formulation.

6. The examination of the extracts, as cosmetic materials, which
are obtained by different method for bulk production of raw

materials.

Registration of new whitening cosmetics materials to USA CTFA.

After determination of material composition for prototype a
prototype sample was applied to the USA FDA test agency for the
efficacy of skin whitening and skin safety test. A total of 75
volunteers participated in the test for skin safety tests. We were

reported that none of the volunteers appealed any side effects.
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V. EXPECTATIONS BASED ON RESEARCH AND
DEVELOPMENT

© Development of new whitening compounds will bring import
replacement, currently depending on the multinational companies in
more than 90% and imported materials in more than 30% of cosmetics.

© New whitening compounds may lead to Development of
multifunction, new types, and time-saving products to meet
welbing industry.

© Whitening compounds can be utilized to produce other products
because whitening functional compounds are applicable to
freckles, vitiligo, and related skin symptoms.

© New whitening compounds will create new demand for
medicinal plants which may be not consuming much because of
increased interest in the whitening beauty-related products and
material development.

© Application of Oriental medicine to evidence-based medicine
will dominate the world market via combining the Oriental
medicine with BT technology and the creation of the new
added-value products.

© Utilization of information about medicinal plants to modern
biotechnology takes advantage of the creation of new areas of
Oriental medicine research and Oriental medicine industry.

© Demand for new medicinal plants will create culture expansion

of those plants and the income increase of the growers.
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18 | Az |Panax my) | BUHAESA, F 7.800 |PT06-18
ginseng ] B
Rosa aa aw| B AR, F¥, # _
19 | &8+ laevigata #A4, 3¢ Py 14.770 |PT06-19
: 2 3] B.2] 5101
20 | piapyg | DICAMNUS | oy | HERE ARALA | 960 [PTO6-20
dasycarpus A 28
Loniceraja . Z23HdAk et o _
21 | &84E ponica = FFaL 18.000 [PT06-21
Belamcand | ,,_, = A, AN, AL, 3 _
22 | HT 4 chininsis g £7] = razg 8.600 |PT06-22
Hsl 3 Z 5 o
23 | i | Ephedra gazys) | % WL A 1| 2000 |pTo6-23
sinica LA
Scrophulari
24 | R¥ |a e kst 40.200 |PT06-24
buergriana
Cimicifuga
25 | FHWE | heracleifol | ¥8Z7] | dd, 928 11.100 |PT06-25
ia
- Spirodela 55, FEIHI, &5, _
26 | IFHE polyrhiza R 7}l S-Zo] Au 3.030 |PT06-26
97 | g | Dichroae ma | AR 10.100 |PT06-27
Radix
Angelica . ) 5703 Al A2 B
28 SRS dahurica By A 7+ A| =8 20.000 |PT06-28
29 | iy | Anconitum |y e agaEae 25.000 |PT06-29
koreanum
go | FUESE | Oldenlandi | o p | g= a2 rase | 4500 |PT06-30
¥ | a diffusa
 f— Amomum LA} ii}%%‘:’ E‘I\]-’ v‘_—.l"% _
31 | Wi <anthioides 2 o &% 8.500 |PT06-31
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¥,

@)

NEAZ o]€3 melaninPA L A FE2 melaniniv] o) o3t Az} &%
A

Hbdow w A e] g2 F2 A U o] AAE 88T F dde
o] Aol 23l B)A|EA 2] mushroom tyrosinase@A < ZA}stal 9o o
AU ZH-go] ATAA FHe] U+,

B dFolAE v S B2 A3 ko] LaFEvEE 3 DAl B16F10
AMEAE o]-&3°] melanin FAF 2 AlE9 melanin FX 3% W F3}o
FA43% e tyrosinase@A-2 597 W Fse] EAsged AR

hemocytometers o] &3lo] AEE MG 3 T AALH v} AHES

ff o ne

IZ 3-2. oS EIE U FEEC T B16F10MI=H melanin¥ ¥ ~{°H2
Control (-) « -MSH (+) « -MSH A&
(mg/ml) (ug/ml) (ug/ml)

Control 0 268.1 637.6 100
Arbutin 0.1 240.4 370.4 41.9
PT06-01 0.1 280.6 500.1 21.6
0.5 32.4 33.4 94.8

PT06-02 0.5 151.3 341.9 46.4
1.0 286.6 731.1 -14.7

PT06-03 1.0 208.3 465.9 26.9
2.0 41.5 77.1 87.9

PT06-04 1.0 259.6 399.2 37.4
PT06-05 1.0 345.1 626.1 1.8
PT06-06 1.0 312.5 452.9 29.0
PT06-07 1.0 285.7 546.4 14.3
PT06-08 1.0 370.1 691.8 -8.5
PT06-09 1.0 288.4 693.7 -8.8
PT06-10 1.0 256.0 510.1 20.0
PT06-11 1.0 234.5 484.7 24.0
PT06-12 1.0 200.8 388.0 39.1
PT06-13 0.5 289.8 525.4 17.6
1.0 340.4 431.0 32.4

PT06-14 0.5 191.3 503.7 21.0
1.0 216.5 478.8 24.9
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PT06-15 1.0 246.0 528.2 17.1
2.0 172.0 271.3 57.5
PTO06-16 0.2 186.4 454.2 28.8
0.5 144.0 151.8 76.2
1.0 29.4 44.3 93.1
PTO06-17 1.0 225.5 518.5 18.7
PT06-18 1.0 277.6 624.5 2.0
PT06-19 0.5 330.7 582.6 8.6
1.0 277.6 326.7 48.8
PT06-20 1.0 230.6 249.4 60.9
PT06-21 1.0 261.6 240.6 62.3
PT06-22 0.5 390.6 399.8 37.3
1.0 208.1 248.4 61.0
PT06-23 0.5 532.0 668.1 -4.8
1.0 253.6 370.1 41.9
PT06-24 1.0 287.3 771.9 -21.1
PT06-25 0.1 503.7 682.5 -7.1
0.5 420.2 511.4 19.8
1.0 351.1 272.2 57.3
PT06-26 1.0 555.8 619.3 2.9
PT06-27 1.0 498.4 449.9 29.4
PT06-28 0.5 247.5 765.2 -20.0
1.0 206.3 657.5 -3.1
2.0 276.4 816.2 -28.0
PT06-29 0.5 204.8 657.5 -3.1
1.0 286.8 617.8 3.1
2.0 186.2 549.8 13.8
PT06-30 1.0 355.9 431.7 32.3
PT06-31 0.5 216.8 521.6 18.2
1.0 152.4 161.1 74.7
H 3-3. 45tE H5 FEEC| YT BI6F1OMZH MZS melanin sy
&)gr‘};l‘ﬁ () a-MSH(®%) | (+)a-MSH@®%) | ) %8
Control 0 100.0 2215.0 100
Arbutin 0.1 97.8 1852.3 83.6
PT06-01 0.1 72.9 3155.2 142.4
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0.5 49.9 684.8 30.9
PT06-02 0.5 131.6 3085.4 139.3
1.0 224.3 8132.1 367.1
PT06-03 1.0 171.5 7456.6 336.6
2.0 48.4 1021.9 46.1
PT06-04 1.0 135.8 1978.9 89.3
PT06-05 1.0 119.2 2602.7 117.5
PT06-06 1.0 121.8 1957.9 88.4
PT06-07 1.0 104.4 2749 .4 124.1
PT06-08 1.0 96.5 2647.2 119.5
PT06-09 1.0 135.0 2954.5 133.4
PT06-10 1.0 110.1 2430.0 109.7
PT06-11 1.0 122.0 2257.8 101.9
PT06-12 1.0 149.9 2978.4 134.5
PT06-13 0.5 96.7 2011.0 90.8
1.0 95.1 1947.2 87.9
PT06-14 0.5 92.0 2379.9 107.4
1.0 106.3 2398.5 108.3
PT06-15 1.0 250.5 7836.9 353.8
2.0 214.4 3014.0 136.1
PT06-16 0.2 124.9 1165.5 52.6
0.5 134.5 1581.7 71.4
1.0 165.7 2190.0 98.9
PT06-17 1.0 129.0 2756.9 124.5
PT06-18 1.0 107.4 2267.4 102.4
PT06-19 0.5 162.2 2971.9 134.2
1.0 332.2 7375.7 333.0
PT06-20 1.0 164.6 4543.6 205.1
PT06-21 1.0 389.2 5807.5 262.2
PT06-22 0.5 107.4 2211.5 99.8
1.0 195.9 2608.3 117.8
PT06-23 0.5 170.4 3160.7 142.7
1.0 292.5 5148.4 232.4
PT06-24 1.0 185.3 3452.7 155.9
PT06-25 0.1 123.7 2365.3 106.8
0.5 161.1 2742.9 123.8
1.0 416.2 3645.0 164.6

_41_




PT06-26 1.0 227.2 4005.1 180.8
PT06-27 1.0 145.6 3176.5 143 .4
PT06-28 0.5 189.6 3793.1 171.2
1.0 300.0 3000.0 135.4
2.0 430.0 5172.4 233.5
PT06-29 0.5 150.0 2733.6 123.4
1.0 200.0 2768.2 125.0
2.0 400.0 2148.8 97.0
PT06-30 1.0 208.8 3818.1 172.4
PT06-31 0.5 89.9 1372.5 62.0
1.0 159.3 2151.2 97.1

© BI16F10AZANA }&2E FEE°l 93 melaninA AHAEZ Ho}
IE, BFE, B4 AW, S, A, 23S, A

= ’
Lega 8% < Ro o]Sd ugk AEAUW tyrosinase@A AN

= 3-4. LHSSIE s FEEC Tt B16F10MI=H2] tyrosinaseEH¥ Aol
onire) | () e-MSH@) | () a-MSH@®) | () PO

Control 0 100.0 515.0 100.0
Arbutin 0.1 120.0 259.5 50.4
PT06-02 1.0 166.0 495.2 96.2
PT06-03 2.0 102.1 971.2 110.9
PT06-04 1.0 89.4 518.3 100.6
PT06-06 1.0 119.1 538.1 104.5
PT06-10 1.0 123.4 449.0 87.2
PT06-11 1.0 110.6 505.1 98.1
PT06-12 1.0 127.7 435.8 84.6
PT06-13 0.5 40.0 366.2 71.1
1.0 0.0 206.0 40.0

PT06-14 0.5 88.9 591.8 114.9
1.0 92.1 367.9 71.4
PT06-15 1.0 101.9 543.0 105.4
2.0 174.5 350.0 68.0

PT06-16 0.2 80.9 42.9 8.3
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0.5 34.0 168.4 32.7

PT06-31 0.5 77.8 453.0 88.0
1.0 127.7 353.3 68.6
© TyrosinaseZA Ao F&gx %8 Jehys 38 8z E 2 ok
AR B2 AESA W dolg], FH 7t Ay AFH e FoE FA

°% 37, £F, AN, AEF, B4, A, Sk 52 A9
) okl APATHE wpFos AT e Ee] Wehd AN Folat
+ rosinase-related proteins (TRPs; tyrosinase, TRP-1, TRP-2)
of AEHA JFT FAFFNM Gelugtow], AYAFIFE WAHeE
tyrosinase, TRP-1, TRP-2 23S JAs= Aoz Yelgs.

Tyrosinase | il el

TRP-1 ——— -
TEP-2 L L A

o-IWI5H -+ - + - %
LENC 02 maiuf) — -  + + - -
LENC (05 maim) — - - -  + 4+

D 3-1. U MUY Mol s

Tyrosinase | NSNS oo
B —
ThE2 O — ——
a-MSH e % oo B o= &
AEAK (DA mafmf)y - — + ¥ 2 35
AEAKDD maiml)y - - - = + +

OB 3-2. Arle] gzl Aol s
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Twrosinase

TRP -2

e A G e~
TRF -1 L, e——me Sm———

|n4U03
HE#-»
(/AW

P (L/BW) 0
(lw/Bw) 0z
o+ (Iw/BunZ

B! 3-3. Mipl2] fEttigt Ao s
2. Melanin@A 94 &4 229 5% 7|1AQAF

e 716 A FES A e 45 FE4 718 EEEE A9
w. 2472 §718w EZel 3 v asAS HANALH, vy a5l =
2 f7144 £ ODS open column chromatography$s AH§-3te] 249
BAAEE F3AH=.

7}. ODS open column chromatography % o]£3F £3

gy S Yeid = F8FE9 EtOAcTs ZYE T7s8td vy 2FE&
s 25 EFEE F E4E £%9 FHF 59U F ODS open column
g el £3F (fraction o2 Vg, AHLS
g ZE 66x200 mm (W7 xZAoe]), IAAL ODS (YMC gel silica,
50 zm, YMC CO. LTD.)E AH§3t3, &AL 100% FHIel4 A1Z 3]
MerEs 2098 FUHIA ALEgew,  100% HEE  olFelE
dichloromethanel 2 ZAHFER S A|H 3. o]g} o] 3o A& 7749 &3 (4

= =
2 L& AsS5ear 2 AXAA AxFAE 439+,

chromatographyS o] £3te] of
7
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Dried Sesin sample (300 g)

Homogenized and meshed
D.W. 8L x 2, 100°C, 150 min
Centrifuged, Filtered and evaporated

Hot Extracts (102.3g)
i Dried over MgSO, i
EtOAc fraction IL,0 fraction
(2.0g/21 .6g) ‘
n-BuCOH fraction H,0 fraction
(41 2g) (37.1g)

0ODS open column chromatography

R T

DLW, 20%MeCH  40%MeCH BO%MeOH B0%MeOH 100%MeOH Dichloromethane
(962.6mg) (157 4mg) (97.9mg)  (109.2ma) (433.8mg)  (97.4mg) (4.8mag)

a8 3-4. Mo BEY Y

I 3-5. M 212 ODS open column chromatographyE °|-4-Ft B2
Dry weight| EtoAcZ9] o3t
Samples (mg) »E28 (%)
Hot
@D B EtOAc ODS-D.W. 962.6 48.1
X.
Hot
@ E EtOAc| ODS-20%MeOH 157.4 7.9
X.
Hot
©) B EtOAc|ODS-40% MeOH 97.9 4.9
X.
WC34| Hot
@ EtOAc|ODS-60% MeOH 109.2 5.5
A4 | Ex.
Hot
® E EtOAc|ODS-80% MeOH 433.8 21.7
X.
Hot ODS-100%
EtOAc 97.4 4.9
Ex. MeOH
Hot ODS-M.C.(dichlo
@ EtOAc 4.8 0.2
Ex. romethane)
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Dried gamsonghyang sample (500 g)

Homogenized and meshed
D.W. 11L x 2, 100°C, 150 min
Centrifuged, Filtered and evaporated

Hot Extracts (96.9¢g)
i Dried over MgSO, i
EtOAc fraction IL,0 fraction
(7.7¢/19.9¢g) ‘
n-BuOH fraction H,0 fraction
(24.1g) (51.2¢)

0ODS open column chromatography

ol

l

DLW, 20%MeCH  40%MeCH BO%MeOH B0%MeOH 100%MeOH Dichloromethane

(1193.1mgl [1764.9mg] (2288.6mg) (11394, 1mg) (300.3mg) (140.1mag)

OE 35 USY B2 24N

(143.9mg)

Iz 3-6. 232 ODS open column chromatographyE= °|-4°t =
Samples Dry weight | EtoAc3ell
P (mg) FEE (%)
Hot
@ E EtOAc ODS-D.W. 1193.1 15.5
X
Hot
@ E EtOAc ODS-20% MeOH 1764.9 22.9
X.
Hot
©) B EtOAc ODS-40% MeOH 2298.6 29.9
X.
Hot
@ | VO3S | Hot i 0Ac| 0DS-60% MeOH 1194.1 15.5
G$3)| Ex.
Hot
® B EtOAc ODS-80% MeOH 300.3 3.9
X.
Hot
® B EtOAc| ODS-100% MeOH 140.1 1.8
X.
Hot ODS-M.C.(dichlorom
@ EtOAc 143.9 1.9
Ex. ethane)
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Dried gilgyung sample (400 g)

Homogenized and meshed
D.W. 8L x 2, 100°C, 150 min

Centrifuged, Filtered and evaporated

Hot Extracts (100.2¢)

l Dried over MgSO,

BtOAc fraction

(9.2g)

H,0O fraction

|

n-BuOH fraction

(16.1g)

0DS open column chromatography

|

H,O fraction

(81.5¢)

\J

D.W.

|

|

|

20%MeOH  40%MeOH B0%MeOH  B0%MeOH

(2014.3mg) (382.5mg) (538.7mg)

oE 35 UY =Y Y

(487.0mg) (491.8mag)

|

|

100%MeOH  Dichloromethane

(3425.5mg) (1724.1mg)

Iz 3-7. 2% 2| ODS open column chromatographyE °|-$-7t 2
¢ EtoAcZel
Samples Dry(Ivnve)lght ok
2 FEF (%)
@ Hot Ex.| EtOACc ODS-D.W. 2014.3 21.9
@ Hot Ex.| EtOAc ODS-20% MeOH 382.5 4.2
©) Hot Ex.| EtOAc ODS-40% MeOH 538.7 5.8
@ | WC31 |Hot Ex.| EtOAc ODS-60% MeOH 487.0 5.3
© | @3 |Hot Ex.| EtOAc| ODS-80% MeOH | 491.8 5.3
Hot Ex.| EtOAc| ODS-100% MeOH 3425.5 37.2
ODS-M.C.
@ Hot Ex.| EtOAc | 1724.1 19.7
(dichloromethane)
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3z
2

Dried Woolgum sample (500 g)

Homogenized and meshed
D.W. 12L x 2, 100°C, 150 min
Centrifuged, Filtered and evaporated

Hot Extracts (142.1¢g)

l Dried over MgS0, l
FtOAc fraction H,O fraction
(2.56g/21.0g) ‘
n-BuOH fraction H,O fraction
(66.5g) (51.0g)

0ODS open column chromatography

Cor ]

|

D.wW. 20%MeOH 40%MeOH BO0%MeOH B80%MeOH 100%MeOH Dichloromethane

(305.8ma) (B41.0ma) (480.5ma) (551.7ma) (127.9ma) (163.4ma)

DB 37, &2 2 oY

3-8. &=2| ODS open column chromatographyE °|-4-F} B2

(B8.4ma)

Dry EtoAc3ol
Samples weight 3 $5F
(mg) (%)
Hot
@ E EtOAc ODS-D.W. 305.8 11.9
X.
Hot
@ B EtOAc ODS-20% MeOH 641.0 25.0
X.
Hot
©) B EtOAc ODS-40% MeOH 480.5 18.8
X.
WC33 | Hot
@ o EtOAc ODS-60% MeOH 551.7 21.6
(=% Ex.
Hot
® i EtOAc ODS-80% MeOH 127.9 5.0
X.
Hot
® B EtOAc ODS-100% MeOH 163.4 6.4
X.
Hot ODS-M.C.
@ EtOAc , 68.4 2.7
Ex. (dichloromethane)
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Dried Tosaza sample (600 g)

Homogenized and meshed
D.W. 121 x 2, 100°C, 150 min
Centrifuged, Filtered and evaporated

Hot Extracts (126.3g)

i Dried over MgS0, i
EtOAc fraction I1,O fraction (107.1g)
(17.5g) ‘
n-BuOH fraction H,O fraction
(41 8g) (4.31g/64.8g)

0ODS open column chromatography

N R N e

C.W, 20%MeOH 40%MeOH B0%MeOH B80%MeOH 100%MeCH Dichloromethane
(3034.8mg) (703.1mg) (201.1mg) (72.8mg)  (44.3mg) (26.3mg) (58.3mg)

T8l 3-8. EAIRT 2 2%

I 3-9. EAIX[2] ODS open column chromatographyE °|-$-7t &%

Dry EtoAc3l
Samples weight 3 £5F5
(mg) (%)
Hot 3034.
@ EtOAc ODS-D.W. 17.3
Ex. 6
Hot
@ B EtOAc ODS-20% MeOH 703.1 4.0
X.
Hot
® B EtOAc ODS-40% MeOH 201.1 1.1
X.
WC36 Hot
@ EtOAc ODS-60% MeOH 72.8 0.4
(EAAD | Ex.
Hot
® E EtOAc ODS-80% MeOH 44.3 0.3
X.
Hot
® B EtOAc| ODS-100% MeOH 28.3 0.2
X.
Hot ODS-M.C.
@ EtOAc . 58.3 0.3
Ex. (dichloromethane)
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(2) ODS ¥3 9] in vitro tyrosinase inhibition &4 %A}

Mushroom tyrosinase® ©]%3 in vitro enzyme assay W< 2§47
Azlor fFaAE FEELE TASY vyl FRELS 247, [buffer
(PBS pH 6.8 50 mM), 40 gl Tyrosinase (60 u/ml), 40 ¢ sample
(0.5 mg/mDE RT 5 min W%, 40 ¢ tyrosine (0.1 mg/ml)&E 37T
30min W F 490 nm FAS 33 oA FF F I AFAE L]

Mushroom tyrosinase 4 Ao oj3t 43FS Lolr~r] 98] 0.1 mg/mle

TULY FEE A3 239 I 2= ol 2. FEHA £ FEHA
@eon &5 3%E, A 428, A 1£30] b U2 2L B S

IE 3-10. Effect of Octadesyl silane Fractions on Tyrosinase Inhibition

oFA| g /#E 1 2 3 4 5 6 7
27 - - - 2.72 4.76 4.76 -
= - 3.38 | 35.14 | 20.27 | 16.89 | 4.05 -
A A - 20.26 | 28.76 | 31.21 | 24.20 | 7.01 -
g 33.16 | 25.51 | 28.06 | 30.61 | 14.80 | 10.20 | 4.59
EX A} - 2.74 | 13.01 - - - 3.42

FAo| t}x: =& B3 AEE FE ¥HE tyrosinase ZAA NS FA5149 L.

Mo

100
90
80
70
= B0
~ 50
S 40
S 30
=20 —— 52
10t - ==3
0 + ' 1
0 50 100 250 500 | —o— =25
—— Arbutin

concentration( xg/mé)

8l 3-9. 0DS EH2| F=° U= Tyrosinase Inhibition
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}. ODS #39 NIFEAZ o]L£3 melanin¥A 2 AN E9 melaniniv] Zoj
st U= a5 A4

dutd oz wiwliAe] A2 Z2 A7 U o] LAE $NT
fo]Ae 23 A EA S mushroom tyrosinase@A& ZA}s
AW Z-go] AgkAel dHo] glo] MEAFE o] &3 w79 FA o]
FAolo] ol g} Zo] BI6F10A EAE ©] &3 7|5 2F #.

E
g fo
o
of (s

i)

(1) F22 AT AESA HA

ste] Azt ¥ 39 AR F wiAlE AASFZ MTT

2
assays 59 }41]3—5%"3% A3 8. ODS open column chromatographys

o] §¥ TS 27, &%, A, EAAE 1, 5, 10, 30 ¥ 50 ug 5] ¥
oA sk 0.01, 0.03, 0.05, 0.01, 0.1, 0.3 0.5 % 1.0 ug 52 ¥4
o

TER AYsidS. AHE Rol 274 2 AAL 10 ug/ml $EA £ 2 E
AAE 5 ug/ml 504, F45FE 2830] 0.3 ug/ml YA 1 ug/mlEE

ool AMESHel HFE F 4 Ue

-

120
_ 100§ o2&
2 | m 22
2 OZ&3
Z 6o | o234
0 .7|7:|5
© 40 | [ | o226
2 .7|7:|7

20 | || =

0 L

con 1 5 10 30 >0
212 concentration (zg/mé)

8! 3-10. 2% 0DS 22 M=E =4 AL
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con

1 5 10

MlAl concentration (ggfmé)

30

T _ T ez
100 SEE?
% 80 ==
g 0223
o 60 O==4
. m22
20 B=a/
0
con 1 h 10 30 =50
22 concentration (zg/mé)
2! 3-11. &= 0DS 22| M= =S4 AL
120
= @Al 1
5 80 - — W m A 2
Z 50 | | | O A2l 3
5 oMl 4
T 40 — — = m A 5
® O A2l 6
20 — — —
0 1 1 1

T8l 3-12. MI2! ODS 22| MIE =54 A
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120

_53_

J.
S 100 =FIPSE
= Zta=FE
= O&HE%3
o 60 Oz &84
. WZEEs
o 40 b SE
® moac
0
con 300 00 1000
&£ 8k concentration (ng/mé)
2l 3-13. 2% ODS EE 2| M= =4 AL
120
al
100 T
> O EALAH
= 80 B EALAR
2 O AR
C B EALARG
© 40 O EAAG
2 B EALA
20
0
con 1 h 10 30 O
E AFAF concentration (zg/m)
2! 3-14. EEAIRl ODS 2o AM|ZZ =S4 AL




(2) Az I nx= 9F

dald Ao nxl= JFS Lolrr] $18 arbuting 50 ug/mle] FEE

3L < 270 R wicksle dE2FoE AL . MTT 2 9
g A EAQA ANS FAE F= FEE X3 27 DA YAd= 279 4
8, 79 283, A9 473, 5P 333, EAAY 5380 A =z
s

300
£ 550 [ ] @ control
3 w2z
E 200 - |lozd2
£ 150 - w2
S 100 — (@&Z&5
S mZZ6
C_U = o
= 0 '

without a—MSH with a—MSH

t=

w
A
b
d
od

£221°] melanin ¥ ~°H X2t
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350

without a—-M SH with a—-MSH

?Em 300 Ocontrol
- e
= 250 — 'f;
*@ 200 | (O0232
@ 150 L (m=22
- o=2=
3 100 — —_
c -ED
g 50 - ([obez
(] 1
= 0

without a—MSH with o—-MSH

2l 3-16. &= =& 2| melanin &4 M X2}
— 1200
&
§> 1000 Ocontrol
\_c/ W arbutin
= 800 = |OAlAl
[Q]
= OM|Al2
g 600 | (mAas
§ 400 — |OAldl4
= WAl 215
& 200 — |OAM2l6
©
> 0 A

21 3-17. Ml 2212 melanin &4 Ao X3t
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Melanin concentration (% control)

1200

O control
1000 | W/ arbutin
7+t SE

O4ssk2

600 W25 a3
O 455k

400 BAEES
200 O4s5 56
[ A1

O 1

without a—-MSH with a—-MSH

2! 3-18. 2% 222 melanin &4 ~°H X3}

Melanin concentration (ug/ml

300
Ocontrol
250 B = ALXH
200 O EALKL2
150 || |OEALXS
B E AR
100 — O EALX}S
50 — B = AX}6
0 \ O EALRE7

without a—MSH with a—MSH

8! 3-19. EAIRT B2 melanin & ~°H X3¢
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(3) M=x9 W ol wx&= JF
Az w#uE dehd e 4 FEEA AT JF S FA Fo A 3%
Ho| 53] 2 e B Folg
160
® ]
2 140 O control
5 120 — | mZ2ZE
< /_5 100 — | (O&Z&2
sg L || |[ozzs
£ © mZz4
5% 60 - |mzzs
= 40 A - |mzde
3 20 H L |loz&d7
2
Ll O 1
without a-MSH  with a-MSH
TRl 3-20. A% == MEZL melanin % Ao X2t
£ = 140 O control
S 2 120 g
S 100 || |B=3
=8 50 | C | |o==
I3e] (o)
S< 60 | = - |O=8
T o 400 M IBLES]
(Lé 8 20 | | | (= e |
=< 0 0 F ' =
Ll . . B=c
without o with a-— o —
~MSH MSH O=5

g 3-21. &= &2
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Extracellular melanin release

250

200

(% control)

O control

without a—-M SH

with a—-M SH

M arbutin
O M| 2l
O A &l2
B M43
O A&l 4
W Al2l5
OAMl2l6

8 3-22. M2 23X MIZZ2] melanin F ~M°i X2}

Extracellular melanin release
(% control)

250
200

150

100
50 H

without a—
MSH

with a—MSH

O control
B arbutin

8l 3-23. 2
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Extracellular melanin releast

(% control)

160
140
120
100
80
60
40
20

Ocontrol
B = AKRH
O EAXI2
O = AHXES
B = AFXH4
O EALAES
[ PN NS
O E ALK

without a—MSH

with a—MSH

8] 3-24. EAAT BH2| MIZE2] melanin &F A° X3}
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(4) MEW Tyrosinase 849l v]x]= o

<
-2

<t
F 19 288, B4R 5

A AR

=
=

B3 EF} ¢-MSH

R

A%

Ho

PN
nE

vl o}3le] tyrosinaseEA

s

]

20

o] B} tyrosinaseZ & BgE.

0 R0 R0 R0 RO
NI R NU NN

Ocontrol

(.

N~
R0
N
O

700

o O o o
o O O O
© 0O < ™

(104U0D %)

(]0U0D %) AlIAIIOR BSBUISOJA|

200

100

with a—MSH

without a—MSH

2] MIZ Tyrosinase 7 *~{°H X3}
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300

without a—MSH

with a—MSH

2 550 - | I:Ic;ontrol
= = 200 H==1
o O B
=R O=a
o n
a3 O=3=
g o 100 B o 7
= é .El:l
8 50 ] D L= §
E O . 1 = o
. . B==
without a  with a— o —
~MSH MSH O==
2l 3-26. &= 22| MIZE Tyrosinase ¥ ~{°H X2}
500
400 - I:Ioontrlol
> W arbutin
== O Al Al
-— o —
& £ 300 OAMAl2
23 00 || (maas
=8 oMl Al4
@)
< B Ml A5
> —
~ 100 OAMlAle
O L

8! 3-27. M2l 252 MIZE Tyrosinase 4 ~° X2t
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Tyrosinase activity
(% control)

180

160

140

120

100

60

without a—M SH

with a—MSH

O control

M arbutin

0O &S ek
Ooase2
W45
Ozse4
BAUSE5
O4Se6
[ A

8] 3-28. A% 2H2| M= Tyrosinase &4 ~°f =2t

Tyrozinaze acity

(% control)

S00

450

400

350

00

250

zZ00

150

100

without g-kMSH

with g—k=H

8! 3-29. EART BH2| MIZE Tyrosinase 4 ~°i X2}

_62_




o Fokz e v zAle) FEd

4

G

FEAE Fris wpaAe) Be ¥ T2 249 P ARSOR HUE JA
sul(AZFF, 309 ART F 27 F= 9= (300 w) EE 80%
HE-Z (300 m) £ 100% #WIEHE(300 mO) & 7+ 3A7F F9t 5;}%/‘]7]3'_ A
o

7}

27A BZAAZ F AAHAAE o] §3te] A oFAAE. AUe 22 WPew 3

3] AAsle] Fojzl o4} (300 mt X 33]))& 40TeolA ¢ 5338l 47 &

FEE, 80% WeHE FEE 2 100% vetE FEES 495, AVleA Az

EFEE 2 80% WgE FEEAE 50% WEkES vsted A&z, 100%

HgE FEENE 95% WEE &9 7tete] A& Q5. 474 v FEE
g

7}
& %) A4, UF22o, dlDolAHo|Ee] Fom fu ¥

W SRl 7 $o) RARREL AZALS,

s ot (Cimicifuga heracleifolia), 30g

Homogenized and meshed.
H:0 or 80% MeOH or 100% MeOH

Reflux, 3h X 3

Filtration and centrifugation.
Stock of[MeH cxiract (10 mly|

Evaporation (5.64 g}

!

Resolved in 95% MeOH 100 mL

n—Hexane (100mL) extraction X 3 LL

p=Hexane fraction] (0.21 2)

Evaporation (4.73 g)

Resolved in 50% MeOH 100 mL

UCHQCIQ (200mL) extraction X 3 d

CH.Cl, fracilon ] (1.24 g) 50% MeOﬁI fraction

lLEtOAc (200mL) extraction

(0.21 g) ’Hg_ﬁ fraction (50% MalH [rajmiuu)|
(1.62 g)

8l 3-30. S 0I2FE {FX¥E F&= scheme
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12} F<E89) S5 FE5&(%)
E 8.53 28.4

80% vle+& 8.91 29.7

100% ek 5.64 18.8

E 3-12. 1AL FE4UY 2" FE4019 5% U SSE

12 FE8 =¥ FE8 5% (9 T5& (%)
a2 0.04 0.1
o ==t 0.30 1.0
= o & oA gl o] E 0.50 1.7
% 4.50 15.0
R 0.33 1.1
20% WD ==t 1.17 3.9
oI oA Hl o] E 1.26 4.2
£ 5.49 18.3
a2 0.21 4.0
g2z g 1.24 4.1
100% we< o] & o} A E] o] E 0.21 0.7
3 1.62 5.4

(1) In vitro Tyrosinase &4 <A

50 mM ArgEEE) (pH 7.2) 120 ule]l 100ug/ml 5% tyrosine 40 ul
¢} 60 unit tyrosinase 40 uld &33sto] 37TColA 3087 A1 F 490
nm IFANA FFEZ =A3}o] tyrosinase FAE AP o (T, total
tyrosinase %H) o]u]] = ]. zz }\]ion K-X 71-71-_,] 1-:.1:%; )\1-7],,] H]-Q.oﬂo]] F
7}2 AHulbste] wFgAIA  tyrosinase o] A EE= (R, 43 tyrosinase

d) F= AmQd dte] o5 AXANES AEde AAEA, %)= YRS
. FF8v 100 pg/ml XA tyrosinase QA& £AE AHAE= 5T
4 FE EEES sEEE AYY A+ % 3-13% Z2en &, 80% W
0% vietE FEENA 47 Z=22vet £33 5] 22 FAJA a3
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IE 3-13. ==8 Tyrosinase ~°l=2 2=} (5tY: %)

12} &89 | 23 FE49 @2k ol & o} A H o] E 2z 2e
500ug/ml n] ok 39.89+2 85.84+0.7
. 2504g/ml n] ok 38.46+1.2 90.43+2.6
= 1004g/ml n] ok 33.11+0.5 86.44%4.1
50ug/ml u) ok 21.21%1 80.27+1.8
5004g/ml n) ¢k 52.27+2.4 90.96+0.5
8096 &1 & 250ug/ml u] ¢k 49.42+2.8 90.14+2.2
1004g/ml u] ok 39.83+2.1 88.70+0.6
50ug/ml u] ok 29.54+2.5 85.26+1.9
5004g/ml 43.37+3.4 65.45+0.7 92.22+1.2
250:g/ml 40.06+7.0 65.66+3.9 91.25+0.7
10096+ €&
1004g/ml 22.44+3.3 62.065.4 89.97+1.2
504g/ml 17.63+2.0 53.45+5.6 86.70+1.8

X E (%)

100

o2 ofME 0| ELE

—— S50-E-EtAc

—— Abutin

—=— 5 0180%eOH-FtA:
—— 5 0-MeOH-FtAc

0 50

100 250
concentration (ug/mg)

500

8 3-31. 24 &0l =22 ClE°MMEICIE BF RN UFEIY YA
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CZ2ZMHE 25
100
D r
80 r
= 0 r
& B0 f
% 5 r
= I ——=0-=-
Ir A0 F-=-CH2CI2
30 r e
o0 —a— Z=0130%e0H-
CHzCl2
10. % —— & 0-MeOH-CH2CI2
0 1 I |
0 50 100 250 500 | = Arbutin
concentration (ug/me)

O3 3-32. 14 30 =22 C|SE=0E B X UFEIL HYHAME B3

(2) B16F10 M EANAL &ule] uwl 7154 AA+

o] AEAQZ A&

X
of
o
e
il

Fvh $280) ATAY b5 FES Lokus] 9ls BIGF10 TR o
Zvb $5% JFE MTT assay® op 2 23 ofelsh 28, 2 224
10 pe/mle) S5k AE Aol ANE FA Fom ALYele] B2
-MSHE 9502 Aei@ AT Ao AehdAze] 54 FuQ

1 A%
AEEA7) BRAQCH, ool e AR S} FEEZ AYD ZAAE B2 o]
Jod WsE wol 7 AL
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con 1 5 10 50 100

concentration (ug/me)

140
120 =
>
= 100 T B H —
IS O A
> 80 — W HM I HBE I HEF -
S 60 - — — — H -
S 0 | i i | | |@Hexane
e W CH2CL2
20 u u — — M - [OEtOAC
0 . . . JET O H20
con 1 5 10 50 100
=0} concentration (ug/ml)
2! 3-34. E F==E 3 2= o] B16F10 M=l Cligh 47 A==
120
100 H (
T T
T
= 80 HMl|lE B =l
= @ H20
> 60 HMl|[ HHH
g B Hexane
“ 40 H — —
- [0 CH2CL2
20 HEl || H e H
O EtOAc
O - |

8! 3-35. 80% MeOH =} =22 B16F10 M= CHZt 47 A l
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140

120 =

100 | T i
= T
= 80 — — — —1 [ §
Jae
= 60 i — i — [ M
o) 0 Hexane
O 40 — — — —1 [ i
= B CH2CL2
3° 20 1 1 — | — [ [ | O EtOAC

o U . . . L] [ O H20
con 1 5 10 o0 100
" concentration (ug/mﬁ) ‘

2! 3-36. 100% MeOH ¢ 22| B16F10 M=ol CHTF 4% ~°H
(W) sul FEE] Az depd Ao vz F3F
B16F104| ZAW A A o] n|x]= J3S Ldolry] g3 Sa} =5
& A sl 547 vt A= F 3-149) e RE FFE F UEFER

e £33l gzl 7P =3I+

IE 3-14. MIZL 2[4 0 DlA|= d%F

S = o]| &l o} A)| g] o
2280 5% ag | ggzeqe e
= 10 xg/ml uj ek 25.0 8.3 4.2
80% wlgkE& | 10 pg/ml | of 21.2 u| oF | ok
100% wlg+&| 10 pg/ml 10.6 26.5 13.6 13.3

(ch) Alze] Aehd Aol wx|= A

2l 2289 o-MSHE AT g8 5272 W F g Aske Ax
2 Bals)s Wehd e ZAD A ohlg 28
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IE 3-16. MIzZe| HEIStEIEH| O]A|lE 9<%

o,

T4 = LKL 222 | dEoldHelE oy
5 10 pg/ml 5.7 23.7 28.8 21.2
80% wl¥+& | 10 pg/ml 21.1 30.9 14.1 8.0
100% #lgk&| 10 pg/ml 24.0 42.4 11.3 25.8

(#}) Tyrosinase &4l n]x]= I3

A EAQZN 3= 72 2+ 10 pg/ml 5] vt FEEFH « -MSHE 3
A g F 297 wokste] tyrosinase BAEE SAHET A3} o -MSHel 98
&3 tyrosinase A Sul FEE o3 ofdet 2L AAES Holn 539
100% "g&e] "gS22rge] A&e] 7 A3+

IE 3-16. <0 F=E22| B16F10 MIZ=LH E|ZAIYIC I =Y A= (EHH : %)

ey | = 41 |OFE=de | dgdddes | E
2 10 pg/ml 8.6 23.3 29.8 32.7

80% #W&& | 10 pg/ml 23.3 35.7 40.9 34.3

100% We&| 10 pg/ml 36.3 46.8 33.4 30.6

ofr

(m}) 100% viigtEe] 22 vete] =552 &

Ut FEE T 100% AREe] tI2=2A ] gAlEe] P %5, B A
3 HAAS Hd FUHEA 8 AR A3 ofdg o] 2 AAIES HelH
o] T 53] 100% wIRZe tI2=2ree] 71 AT 235 I+

IE 3-17. 100% HIEtZ2] CIS==ME BH A X2

= Tyrosinae AZ Aepd Azl

=1 9.9%+0.2 48.3+10.4 26.5*£6.0
80% v|e+-& 16.0£1.5 24.6*7.4 24.1+10.3
100% vi&e-& 24.4*3.1 58.5*10.4 1.2*0.8
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(3) ODS column #3°] AEAY vy 7]%
(7h ODS column &) o HEZ5A
100% vigt&e] YE2=hg £35S ODS columne] ZAojA @z

o)

1-6 =2 B16F10 A=A Az 713 55 MTT assay®E

= oblet 2.

140

120
>
= 100 = | (OF
© mF2
> 80§ i i i [ |OF3
S 60 F = = L L |OF4
o 20 | | | | | | | |MF5
R OF6

20 | N N B —

O | | | | | | |
con 0.5 1 5 10 50
concentration 72 h (ug/ml)

& 3-37. ODS column EZ&E2| B16F10 M= ¥ A <=

(1}) ODS column ¥&ei Wi u]w7]5A

BE EelA AEARN AAE FA] &L 5 pg/ml FEE A X IS
W ANE F2 Fe EFE AFH RG-S, ODS columnel 23 dojx £3 1-6
S 5 ug/ml 5% BI6F10 A Eo| g ste] o]z A= w 3-1837 Zon
thekdt E& o4 tyrosinase &4 A 2 AN A S B,

_70_



I£ 3-18. ODS column EHE 2 arbutin®]| B16F10 MI==H| Ll tyrosinase 2!

LY Ml (S %)

3 = Tyrosianse 24 Az ehd A o]
1 5 pg/ml 21.7£9.7 17.5%1.5 5.6%1.5
32 5 pg/ml 2.810.1 25.1t6.8 13.8%£2.7
33 5 ug/ml 4.0£0.2 17.2£2.5 14.3%4.0
34 5 pg/ml ] of 47.2+9.6 19.4+6.7
35 5 pg/ml 8.0t2.6 35.1£16.7 17.9%6.3
36 5 g/ml 21.7£10.4 39.1£10.0 14.3%5.9
Arbutin 50 ug/ml 26.5%5.1 42.9%0.8 25.3%£2.6

F16F10 A ZA A2 sul FE552] tyrosinase 4 oA 2 @ahd A A =] )
7%l W ARA v AFE A 7)1 sA sPEEel AEEHIL e ¢4
= T AZAC AHHFd At vsg S W Fuke] ODS column #3&°]
Anee) Hll w$ P} FEeA tyrosinase A A @ W JAA AHS

Bo] u]y] 7154 IAREANS S5 2F FJoE BoA,
(4) AZAY 100% wle+-2e] tJZ=2 =2 ete] MITF 33 signalel v|x]= o3k

vl (Cimicifugae rhizoma)FE%52 o] ¢t B16 melanoma A E9]
dahd AR 2 tyrosinase FAE A9 dA#A A HAE 915
Western blottingS E3 =Hadd A F &% tyrosinasegt

TRP-1,TRP-29] 4% #2349 %.
(b MITF, tyrosinase$} TRP-1, TRP-2¢] gmz o] n)x|= o3

sute] gE22m e FEEES 28 ste] tyrosinase®t TRP-1, TRP-29] ¢
A BHS A KOS, ofeiel Fo] A ZAL{E FIF F U9, 53
tyrosinasestt TRP-19] '#8 & Alojst= F83 AARIAA MITFS 'Zdo]
ZA2EE Aes BENG R, o)A A= Sk fHEFERWEFEEE 93 Bl6

melanoma A 29| #2hd FA JAZHeL wj§ F LAFE BAFIE.

—
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aMSH{Z00 W) -  + PR
S0t - -

D2l 3-38. S0t CIS==0|Et 2%e| TPRs 2 EMMzl| OjAl= %

(‘b)) ERK-1/29] &A3}e] v|X = 47

2 AR Fox ERK &Ao] tyrosinasestt} TRP-1¢ 23 & A
ot Fa3 AAIA] MITFY %3& fidtess ApdIA S A&
Ao LA 5. WA FulFEEC] 933 ERK-1/29 #A3}e =X
S13te] kgt AR FEES & AEste] ERK-1/29 #4353 AN+
Zo] ERK-1/2¢ #4371 672 A=A S salstad s,
=3 AY AEZALH R MEK AR &Asie = o A3AL A2 Akt
Aol FL AN A3 S FU3E.

o
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p-MEK

. — e S R W S W W | MEK

. p— wn e =~ p-ERK1/2

—— s s B2

T T T

T —— — — — — —— Akt

8 3-39. 0t CISZ==0|E B el &y A EfEe] OlAlE 9%

(ch ERK % Akt A2 AsiAle] %

23 ERK-1/29] &43stet Akt &AX°] & }-"F% of 93 Azhd FA oA
ot ABFHE=AE A3y 3] 77 ERKZEZe A#MAY PDI8059%}
A2 AMAA LY2940025 AH-&319 -"i“%%ﬂ] o Agd FIA JAaF
7t AEHEAE BRI}GEE. 2 oA EE upgl Ze] PD98059%}
LY294002 F A3MAe] &3] FEE] 9 Pehd I3 JA &} 3 EH=
AL dahd A =ZF} tyrosinase FAER 23 F 919

120

100

80

60 [

40

20
0 L

a—- MSH a- MSH + &0t PD98059 + a— PD98059 + a-
MSH MSH + &0t

Melanin contents(% of control)
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8 3-40.

8l 3-41.

160
140
120

100 f

80

60

401

2 r
0 1 1 1 ]

o— MSH o— MSH + LY294002 + LY?294002 +
o} a- MSH a- MSH +
o}
ERKH=2] A{°liAM|2! PD980592f Akt H= AT HA|2! LY294002%| &=t
S0l CIS==0|Et 2 o] giaitiAizgedA|e] o|A|= 3%

200

Melanin contents(% of control)

180

160
140 F
120
100
80
60 |
40
20 |
0 1 1 |

o- MSH o MSH + &0} LY 294002 + a- LY 294002 + a-
MSH MSH + &0}

Tyrosinase activity(% of control)

180
160
140

120

100
80
60
40 r
20 r
0 | | | |

a- MSH a- MSH + &0 PD98059 + a~ PD98059 + a-
MSH MSH + &0}

ERKF = AM°HAl PD980592t Akt H= A °HAll LY294002% {2t 0O

CI=S==0{|Et E= 2] Tyrosinase ¥ 4A|°] O|A|= 3%

Tyrosinase activity(% of control)
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=3 PD980599 LY294002 ¥ bekA|le] 9)ste] tyrosinasest TRP-1,
TRP-2¢] &d Fe] 3EH RS FAsslen PDIB05Y ApdAle] 2 ste]
ERK-1/29] #A43p7} 239+, webx o8d 2 srsggd I3
ERK-1/2¢9} Akte] &X3l= 7|Z¢] ERK &Xo] HAad PNz} olzts o]
A QehE Buel Ax)sHE Ao HojR,

I 3-42. =01 CIE=Z=0|E 2

B16F10M =] DlAlE F

a-MSH + +
PD98059 - = + +
0t - . - .

g

8! 3-43. ERKF = A°lAll PD98059Tt <0 CIS==M|EF 22|

MITFRIE! Erizl greto| oAl o



a-MSH + + + +
PD9gORa - - + +

=0} = + = +
-— @ — - - P-ERK1/2
it —
— — — — ERK1/2

——

-

E! 3-44. ERKFZ A{°liAMl PD980591t <0 CIS==0|EF 22| Erk

X
=
[H
ra

stz weto] ojAls %%
dehd Az dzhdsiyl A Fa 7|AE AEhd AlEe F4, FEhds
Aol {57 H tyrosinaseZAEL] T Sl & o|FolH. AT ZIAE

}s] £ @] B16 melanoma M X $rlFEE<S A 39 < W «-MSH =%

o
2

(Eorfr o o

%
Axe) G AASUA ALE} FEST, B2 BAYAY Fo 5z

72, AAHE Aog Any. =3 FulFEEe o3 Az
71&e] ¢## ERK Alzdg A=l dds oA s g
A Fuke] Y E2ERMEFEE ]

Ao o wzhd Ao wSARE FHsE A7 Ay"
5 o)A x5 282 &

2}. ODS open column chromatographyS ©]|£3t tZF=2=2ue 2559
=&

744 7k B8-S JEld 100% HgE FEEY YIEERAY & FF
< ODS open column chromatographyS Alsle] 6712 #£28 (fraction)
o2 FHsYE. RS fEEE 2R 253200 m (W7 xZe]), IAFAE
MERCK RF-18% A&343 §e4L weh:E=9:1(v/v) & A&34A+5. 2

PR
A 608 £ (@ 2 DS RFYEIHT ww BYLS SH4%8.
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1% 3-45= ODS open column chromatography® ¥2|3F 6719 £3 &9
TLC(Thin Layer chromatography)S Jelgle.

M MeOHSFE =5 U2
HAMED  HEHEE=91
BRAH af ek Z=ClAl

AT 100t

JIEl 3-45. £0} ClE==0|St 2= TIC

IE 3-19. ODS column 22| Tyrosinase H4¥ A= (SHH: %)

H
LN

=31 82 +33 34 85 +36

100% wl&kZ<]
HIz=dg

N

2.16 78.35 43.30 17.53 12.37 4.12

(1) LC/MSE o] &3 nji3dAA 7o A

ODS columnelA 53 6712 £ EF 713 72 v S Jeld F29
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n YRS [C/MSE o] &3te] EAsYS. 1 25}, Znpx
&L EFH 29 (triterpene) & T8 AELE 3= 371A9 5?‘35%
Aoz WA+, o5 379 Eilfﬂ 299 LC/MS 2HE=3}

d 3-463 ¥ 3-47° YeRS . LC/MSY FA X7 19 3-489 L]-E]-
el

WS SPC, time=33.672:34 302 of REQUESTWO0Z1 105
- ] Maxz: MEIGE2
20 4
G0
40 a y
ad TG
|:| - L].LJLH
T 1 T T T T 1 T T T
200 e aln] [=]0]N] M
S0000
0000
20000
20000
10000
1 I 1
27 A 24 24 7

= 3-46. <0} ClS==0j|st 2= TLC

OH HO

7.8-Didetredro-24-Ceacetylhydroshengmanol -3-xyloside

Heracleifolinol .
. < at m M+
(Molecular jon peak at m/z 546 [M+]) (Molecular ion peak ot m/z 678 [M-+]) {Molecular ion peak at m/'z 414 [M+])

T2l 3-47. 50} ODS 2 20| U= 3557 =2|E|=(triterpene)2] EAITX
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Instrument Conditions : At 3tart At Ftaop

Pressure H T2.2 21.1 bar
Flow H 0. 500 0.500 wl/min
Solwvent Description H

PMP1l, Solwvent A i ACH

PMP1. SFolvent B 10 wH Awmonium acetate

M50 parameters

Tune file name H C:%HFCHEMY 14 194D TUNY atune 3. tun
Ioni=zation wmode : API-ES

MiD Instrument Conditions H At Ftartc At Ftom

Jnad Temp H 9 98 C
Gas Tewmn : 350 350 C
RoughVac H 3 3 Tork
HighVac : 6.5E-006 &, 9E-00& Torr
CapCur : 0.0E-001 0.0E-001 nd
ChamCur H 0.0E-00L1 0.0E-001 na
Drvinglras H =] 9 l/win
Neb Pres : 35 35 psiyg
Turbolind H 99 99 %
Turbozipd H 95 95 %
TurbolPwr : 102 10l w
TurhozZPwr H 19 19 W

RF Driwve : 0.0E-00L1 0.0E-001 %

0d TpDrw H a 11 %
Gaz ToDrwv : 23 23 0%
Heb Prhrv H 46 46 %
Gaz FlDrw : ] a0 %
Delaviens : 0.0E-001 0.0E-001 ¥
Aux Invput H 0.0E-00L 0.0E-001 W
Other Det 0.0E-00L 0.0E-001 ¥

M50 tuning (calibration] parameters

Ionization polarity : Positiwve

Skiml : 20 W

Skime H Not Applicable

Ion Enerdgy : 5.ow

Lensl H 2.7V

Lensz H Not Applicable

Iris : 400 v

HED : o000 v

Tidch Gain H 44

Width 0ff=zet : Variahle
Mass H Value
115.08 -261
f22.03 -233
9z2.01 : -261
1521.897 : -285
2121.93 : -261

Masz Gain H 5.685

Mas=z Offset : 0.495

uad DC : o.oo0 v

Octopale Peak H 300 v

Octopole Fnee : 308 Da

Lens2DC : Variahle
Masz= : Walue
50.00 0.5
loa.0a 1.0
350.00 2.0
lo00.00 4.0
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3. &7 FEE v1W /154 2 AAAT

7b &= mY 7)sA AR FE

ewl Wd AEHH AALE FF I $3lA 28  (solvent

flo

partitioning)# ODS open column chromatography s o] £3le] {LEH o7
Y AASRS. &F AZFF 500 gol 12 L9 FHFE 93 247 3084
29 A3t 4000 rpmelA 20 24 AAEYUF F, 0.2 1m IR E oI5}
o] 40 TCelA #¢sF 3t FFES €97, ° AXFFE (142.1g) AAE
Fiael ¢ A7) of oot Ho]E (EtOAc), #¥& (n-BuOH), F752

M2 47 £83tste] 247 21.0 g, 66.5 g 51.0 U5, °olF vy
= el oAbl E TS Y SRSt way S5 495, oo
HolE 3 F 256 g 2% FHF =d F ODS open column
chromatography& °©]§3le] o8 7|9 F3o= YrgS. 2R feEdy #Z

¥ 50 X 183 mn (W7XZAe]), 8L ODS (YMC gel silica, 50 m, YMC
CO., LTD.)E A&3tx, £99L 100 % FFFNA AZFsto] HEES 20%,
B I A AL s, 100 % vilgkE o] Fo]+= dichloromethanel.® F{&E
S AHEGw. ol o] 3to €& 7 A9 EIS AFEFEL T2 Ax A

A AZTAS 34T F, 84 492 AAHAS.

Jet
[o

I£ 3-20. &==2| ODS open column chromatography= °|-$-7t 2

Dichlor
) 20% | 40% | 60% | 80% | 100%
) =)
€8 | EtOAc| D.W | V' OH | MeOH | MeOH | MeOH | MeOH Om:;ha
azar | 2560 | 3058 |64 mg| 4805 | 5517 | 127.9 | 163.4 | 68.4
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. BI6F10AIZAGNA &3 89 AR A&

£F9 ODS column 7 &3 Y3t NEAT 715 FEZ Lolry] 93 D.W.
o] 4 dichloromethane B3-S Qodozm 2 1-72 7Ae 3, AT
W3t FS MTT assay® Lot & 23} ofefigt 25, £ £Ho] 10 ue
/ml F=elA AME AR AAE FA F& AR Kol 7|54 dF HAE
10 pg/ml == A3 RS,

140

120 4 :|'
= TThT(]m S T= T
s 00 AT m = AANss == [T -
= IT T
k= 80 4 —
==
= -
% 50
=
=
T 40
[
20 4
]
1 10 50 100
8! 3-49. &= 0DS 1-782¥ MTT Assay

o AE A A6 wH e o

B16F10""§".7“LH ‘}“E]-I/]}Ek]o“ u];‘(]_‘_:. Oé]-sg:% o]—o]._lil_yl ‘|’]3H :‘_;L %Q% i‘]E]‘a’]-
o] 547k k3t A= &F 53 AA|Eo] 1A =9gon olF A7 Y35
o] oF B3 LF 5, 6, 7o Ug A AFF AFNANE &F 57} B =L
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Relative melanin contents(% of control)

120

100

g0

B0

40

20

T T T T T T T
MSH arhutn 221 =22 =23 ==4 =226 =226 =227

2l 3-50. &= 2= 2] melanin ¥4 ~° X3t

120

100 A T

g0 |

B0 4

40 4

20

Relative melanin contents(% of control)

T T T
MSH arhutin £=5 =5 =7

2! 3-51. &= 22 5-72] melanin &4 ~° X3t
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2}. Tyrosinase 4o n]x]&= 3

l}féﬂoﬂ dFe FA 4= 10 wg/ml 5 &5 #IF o« -MSHE 37 A
F 297 wjokste] tyrosinase 8AEE 5AE ZF o« -MSHel 93 %
%l tyrosinase AL &7 599 “ﬂl‘gﬂ 71 AP e o]l &F 5-7°l

o2& £I& AALR Fo=A HAASS

L
r,J

120

100 4

]
o
1

.
]
1

[
[}
I

Felative tyrosinase activity(% of control)
o
=

D T T T T T
MSH arbutin 221 222 223 g.:.fi 225 éJB éi?'

2l 3-52. &= B2 M= Ll Tyrosine 7 ~° X2}

120
=
= 100 4 T
=
L)
=
2= 80
=
= T T
=
[ Ta T
@
(5]
b
=
[ p)
=] 40
E T
@
=
= 20
o
[
D T T T T T
MW=H arbutin £E=5 £E=26 =7

8l 3-53. &= 23 5-7 M= Ll Tyrosine & *~°H X3}
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ul, &3 5 (80% MeOH, PPC) #39] ANEEA

AP I WA} tyrosinase BA ZAO| 7P} L& &3} E Hol: &F 5 £3
(80% MeOH)& PPCE W1 3te] olo] & 7154 A& AAsIF. PCCel
913 MTT assays §8ll o} 5% (1-100 pg/mDE A2 23} 1-10 ug
/mle] FE A A AEEA IS vXA] &S AeE e S,

Cell proliferation (% of condrol)
=2 =4
1

10 50 100 (29/ml)

— ]

Con

gl 3-54. &= 2 5(PPC)Y M= =% MTT Assay

v, PPCe] dad A 2 tyrosinase A A

PPCe Hztd 3} tyrosinase ¥4 =

o glBalZelpel Wald WA =3x8 229 ¢-MSHE A Alxe|

PPC (10 pg/mD &} 71564 dxFoz ¢5E (50 pg/ml)S 22 ste] v Ls}o]

EStE. obdel A 2= wpet o] PPCE 7154 2T Frduc Ay 2
}\

d 33} tyrosinase A& A3 7

FFE FAsk] AAA 9

l‘ll‘ é
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E b
T

i

§ 8 8§ 8

o L1 Ll

(D00 JO 0., ) STUAYU0D UMW 3 M]3y

x-S Axhauin

Comn

- HISH

3-55. &= E3 5(PPC) M= Ui H=t=! &4 A°H

=]
=

3

H L
H H
" L
I H
L _| -
T -
1 T 1 T 1
= = = = = = )
= s = L = s
L} =l sl ™ -

([0 02 yoo) Aanae asensod) a Ay ay

mc

o MSH Arhanin

Con

- IISH

3-56. == 23 5(PPC)2| MI= LHi Tyrosinase % ~°H

4
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Ab. PPCe #2hd A7 el A8 92 FdA 8 &3

PPC7F Aed Aol #32 <A ddFe] AJAAE s 93
MITF, tyrosinase, TRP-1, TRP-29] A& o]&3le] 7} o] 1ty W
312 #2593, BEnkgt o] ¢ -MSHel 93] #AF9 A XA PPCE
MITF, tyrosinase, TRP-1, TRP-2¢] 28 & AHsljst= A2 veygton, o
Zk4] PPC+ tyrosinase genef FARIzIel MITFE] 23 & AfARERN A
ghd Ao HAHA o7 Fost= &4 tyrosinase?] o] A EH= HAow
Alw¥,

o-MSH - + + +
Arbutin - - + -
PPC

- - - 2
b-‘r MITF
o B 0 s | Tyrosinase
J% W W - | TRPL
T
SR Ee i

&l 3-57. PPC2| TPRs &3 EE{ZEIS| O|R|= 9%

ol. PPC9 Wahd AN 7 Aes AzADd dwjd 13 57

J ¥4 ERKAE9} PISK/Akt A% BA3te] Aol oA FAdAcdz
H3 5. £ dFox PPC7} ERKA %9} PI3K/Akt A%e] 43} n|
] g3FS LolR7] ¢35ty phospho-ERK1/2, phospho-MEK (an
upstream activator of ERK), phospho-Akt&#] & o] &3}l western blot
o7 Z+ A3z st A A wisle] diste] ARG w. B vt
¢} 2ol ¢ -MSHE 753t PPCE 23 Z7| A7l A 243136 Q43
g¢] ERK1/2, MEK, Akt = o] Frlx7] X Zste] 67 A € 7173

fr o
B
d

r

W
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Lk

K-
T

e e

o L

2

A &
o] PPCE 9=

Hk3
=
ol =
T

MEK, Akte] <)@

o grks A Bl

0 025 0.5 1

A< vehy
7] 915ke] serumol
Azl st Be.
el g
PPCell €@ Wkl AR AL E

ol o
‘:]—,_ Mu 7

2
SRR
PPC+= E]-
—7} AAE 3

K U P

3 6

-

(<]
-

A o] &5ty PPCR

S ELEED

B16F104 o] o«-MSH A= ¢l
A 7k o] %A&i}ﬂaﬂe] ERK1/2,
oz g HY

3K/Akt AR %/‘éi}ﬂ- o5

e R ED R IS @ 6 6

g—————— Pl

9

! 3-58. PPCY 22|l
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=y o4 E

HH=X
i |

12 24 43h
-

e o o o 0 S g

pMEK

MEK

pAKkt
Akt

pERK1/2

ERK1?2

Actin

pMEK

LMEE
palct
At

pEREK1/2

ERE172

HActin

.ol 2=

2ol 0lAl= 4%



A, PPCell )% Wahd A4 Aslel e AzA2 A AdAe) £

PPCe =ehd WA AA o= ERKY PI3K/Akt A% 84317} Hojx|o] ot
A& 39138 Fo ERK Y PISK/Akt 5 712 AR F o] H=EE g4 A%
7t ALEEA FLE F R AR BF ot 93t Aart ALEHERE FeAs)
AafA AHNAS o] &3 XIS 39S. MEKS ERKAZADL Agz A4
PD98059¢} AktAlZE As|A|e) LY2940025 A&lsle] Aehd WA Asfasdts

24593

a3 3-59°4 B upe} o] 3 PDI8059°] o -MSHZE #A=3te] PPC
AE g A Sele tyrosinase@Ao] wl¢- F7HE RS & & 5 A, A
A #PP i Ae] BAFE F7} Ho] 9slen], PDIB059 A Al <
PPC AH a7} 7HAaH o] 43513 MEKS ERK® whila wkgdo] 7t
Z2HE ALE YedS.

L

2

on

g

g 1

2 150

= -

g

B 100 T

2

E 50 - L

B

2

=

] . . . .

2 DMSH + + + +
FPC + - +
PIRR0SY - - + -

FREE

B

-

et T

=

g * g

£ 100 4 I

8=

=

o

g T

a 5

E T

-

s

e 1} T T T T
= MSH + + + +
PPC - + -
PIOEISS - - + .

8 3-59. ERKF =2 A°HAI2! PD98059° =Tt PPC

dzfs! Y Al 2 Tyrosinase 4 AMOHo O|A|l= 9%
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Fste] Ak
A FaP

¢-MSH

PPC
PD98059
MITF
Tyrosinase
RS ;..
.
- ——— | Actin
-MSH + + + 3
PP - + 5 +
PD9B059 - - + +

CL & s
- G S 8| K

- .. s | pERK

& U5 W5 WS
---- Actin

8] 3-60. ERKF= A{°liA| PD98059°] =Tt
PPC2| Erk & MEK H 2ol O|Al= 9%F

LY294002% A3t A E PDIS059 AIFAFe} 7e ZAFAr Je s
o83 A=

PPCel 93] &43 9 MEK/ERKY PI3K/AktAEZAZ A=
FAe A7 dejur, o] Hehd FA AAIE= tyrosinase
AAAQ] MITESE "ehd AFA el AR o] o 23
A ZAEE Aeq R,
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ha
=
=

=
&
g T
2 150
=y *
g
2 100 - T
=]
g 50 L
5
c
0
- MISH + + +
FPC - +
LYOHMI - - +
=
150 -
£
-
=
b= T
% + 4
£ 100+
|
S
g -
é 50 -
- T
B
2
0 : T T T
a-MSH + + + +
PPRC - + - +
LYo - - + +

8! 3-61. Akt F= AMCHAl LY294002° &2t gliap=!l 4 4A

Tyrosinase &4 A°lol O|Al= 9%

aMSH + + + + SRt 4

PPC S+

LY294002 - - + 4+ PPC N
LY04002 - - + +

MITF

Tyrosinase -. - . pAkt
TRP1
- e .
s Ol B | Actin .-. .] Actin

8! 3-62. Akt F= ACHAl LY294002% 2|2t PPC2| TPRs =3 Etuizisy

Akt F=°l O|R|= 9%
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4. NA 222 ) 754 2 AAAT

b AlAe] w5 e 33

Ao 7154 7&"5‘% A% E2IPE 93 L A= AN AxFF
300gel 24 AxETFE (102.3 g)& ERen cLoAHo]E (EtOAc), F&
< (BuOH), o‘rr‘r'-/]‘v:‘] 2zt 283} st 47 21.6 g, 41.2 g 37.1 g=
A&, olF uNBAS UeERd o-oMAEIClE S5 A TR MY =25

o)
A
T EA5. A=LoMEIIE £ F 2.0 g&

A 4
open column chromatography s °o]&3}e] o 79 #deo =z YFrdS. 7
o] FIS AYEFL T2 A AA AZFAE SAS F, 24 AFS AA
5.
I 3-21. M2!12] ODS open column chromatographyE °|-§-2t 2
Dichlor
- 20% 40% 60% 80% 100%
=)
=8 | EtOAc | D.W |\ OH | MeOH | MeOH | MeOH | MeOH Omr‘f;ha
2zop 2.0 g 962.6 157.4 97.9 109.2 433.8 97.4 4.8 mg
mg mg mg mg mg mg
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. B16F10A| A oA AA £& o] AxAA A& &

AA ODS column®] 7 32 AEAT 7l FES Lolrry] 938 D.W.olA
dichloromethane 3<% 993 oz Al 1-7% 7|3 F B16F10 A =EA3
o] & JFE& MTT assay® Lo} £ Z3} oleig} 25, ol 2P L vy 7%
9 sbsAel J& AA 1-5¢ i MTT 22 thF-£9 2L 20 pz/mle)
FTEIL AE QR ANE FA G FoR Kol 7|5 U HAE 20 w
/mle] FEZ AFHRGL

140 -

120 4

o ) T IT -
g 100 -Tll= nM=E mA=_=T 7 -
=} —
2 A
S 80 i
= 60 A Ill=
k=
=
T 40
[
20 -
0

1 10 20 0 100 (ugimb

8l 3-63. M2l ODS 1-72% MTT Assay
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ok AlEY dEd A B EEAYe)| =2 n|A| = 47

Wald Ao nx]E JFS Lolrr] gl MA IS A ste] 5L ke
o EEAVO|ZZIANEE 247} wikste] SASE A A4 4H (60% MeOH)
)5

o A&l 7 =%+

120
= 100
=
=
5]
=
=
A =
B
B T
2 e —-
o
=
= =
Eh A0
o
=
=
=20

u]
con 2| Ml Mz L [l b Ml Ml
(ugirmll

T2l 3-64. Mol 2=e| M|ZE LY Tyrosinase =4 ~°H

120

100 +

50 =

&0 T

40

20 4

Relative melanin contents(% of control)

con ZRE Ml Ml&lz Mz Ml&la Ml&ls

(fugiml)

8! 3-65. M2 22| M= L Sl =y Aol
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2. M4 4 (60% MeOH, PPC) #32] AEZA

23 (60% MeOH)ol H3t 71%5A AAS Y&l MTT assays 53 o}
st F=(1-100 pg/mDE A 23 1-50 pg/mle & A7 A AEEA
o] 43 nxA] &2 AR YeldS

o
e

l
offf »

—
(]
o
1
H

]
(e
1

%

40 4

Cell viability(% of contral)
3

20 4

T T T T T T
con 1 10 20 50 100 ugid)

8l 3-66. M2 4 EH2| ME =4 MTT Assay

ul, A 4] Wahd 34 D tyrosinase B4 A

A 47} tyrosinase BA4¢l vlX= s A3 A4 B16F10A Ee Al
A FEEE FEEE A 72X MGsEE. Al 45 AR AR LA
T % 9EH o= tyrosinased Aol A on, 20 pg/ml FEIA
tyrosinase B4& oF 60% Adss Ayl JE RALE Jehds. 13 A
Al 47} "*‘E]-"‘ Ao S F= A E F9357] ¢34 B16 melanoma A E
o AA 4% FEEE AL 547 WS, AEE TR dId =
SA 2+ °}iﬂ°ﬂ B=utel o] Fxel ul# st Aehd A o] A5
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120 ~

100 ~

80

40 4

20 A

Relative melanin contents(% of control)

con 1 5 10 oo (ugiml)

8 3-67. MI2! 4 BH2] M L 2=t = Ao

120 -
100 -
20
50
40 A

20 4

Relative tyrosinase activity(% of control)

u}

con 1 5 10 z0 (ugfmi)

8! 3-68. M2l 4 2=H2| MIZE L Tyrosinase =% ~°H

Hh, A2 4ol 98 Aehd AP RO AAD A FdA ) ad

A 47 A FA4e) P A B AR o] J=AE s $st
o] B16 F10A41Ee] A4l 4 (20 ug/mDE A3t A7PE =2 tyrosinase,
TRP-1, TRP-2, MITF 4] LA F Wsts FF3}5 5. B vket 3o]
B16 melanoma AJ3Ee] AAl 42] A 7ko] A Fel] wlgl Hz} Ho=
tyrosinase, TRP-1, TRP-2, MITF¢] 2do| Aasg = Aoz Jehyts. v
A, AlAl 4= d2hd 343 38 tyrosinase?t TRP-1, TRP-22] &3 & #

4
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det= A2 Holu, AHlAl 49 o] 3 A= tyrosinase genel] FH A=A}
MITFS] 28 AdARezy dahd ol APHen Fojss a29
tyrosinase®} TRP-1, TRP-2¢] Wdo] #|dg = Aoz 2wy,

A TN T TFI'DS].II.HSE

prm—— W 11 |

S wwe @ == | TRP2

|

T T S — Actin

T8l 3-69. M2 4 22| TPRs &3 EM{AIY| O|A|= 9%

A A 4e] ] AR R FHE AEAL dA 3 A az}

AA 4e) 93 Wakd FAAH 7 ERKAZ ¢ PISK/Akt 21359 &4 3le) )3
o] doju=x]F <Lolr7] $lste] phospho-ERK1/2, phospho-MEK (an
upstream activator of ERK), phospho-Akt3#] & o] £3}9] western blot
o5 7} A57 RS A3 e B Wslel de] TANGE. B vt
¢ ol  AA 4T AT F ZVAZUA 30EAA 1A 7 ERK1/2,
MEK, Akte] JAtstchild o] Frlsl:= S e & & ddw. 2
p38 MAPK A& % cAMP response element protein (CREB)¢] <1437}
MITF®] 23S fFEfdosx dehd o] Fr7Hdhes Ratd wel AjAl 46 ¢
g Agd FgA s p38 MAPK A&¢t CREBE <4tsirt RejstexE Ao
. Z7|AZHQ 1584 1A7de] CREB9 14tste] A&7t dojv= R
AT 5 e}, p38 A% A3 RHel= WE} gle AR vEld. o
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3 A= A 46 o3 dd AA A= p38 MAPK A%t F3sHA
ERKY PISK/Akt 759 34 3}o)] o3HS BolZF,

I} 2 15 30 [i11] 180 360 min
o s s B b s S| MIEK
|- ——— = . o | MEK
|~ - wmSwmS - | ERK1?
|====—a—-— =| ERK172

|‘¥'---—-- | pakt

|—_—_—-—| Akt

| s e s G S b 00118

|== == == == == == == == =| CRER

L L L LS

| — T Sy S T T —— p38

|-——-—--| Actin

T8 3-70. M2l 4 2o Sl gy oA EMEE O]Al= 9%

A 3R uw BHRE AAE AZS 9T AP B

A Aol 453 Ful, A, EFo2HEY FRAE dF FEL 96t 333
¥ 982 A435+= butylene glycols AH83le =94, 253}, 945 55
slo] W 359 JleAS Fdsas. 4 e AAE FF i 3 9

Wjo] B2 A,

(2) =23



I 3-22. 50t =M F=E2] Tyrosinase /¥ 244
TE 2l &7} (%)
1/50 7.14+3.5
1/40 17.75+1.8
1/30 24.32+1.2
1/20 34.41+2.6
1/10 48.08+1.7
1/5 59.57+2.2
100.00
80.00

60.00
40.00 /_
20.00 /

0.00
Q O O O .0 v
O A DT AV AN AN
DU NNV N 4

Inhibition (%)

Concentration (Dilution)

N
L
w
3
9
a
d

FZEEY Tyrosinase H7¥eiA]| XXz}

3-23. &0 =Tt FEE2| Tyrosinase 7 2{A|

= A &3 (%)
1/500 13.85%0.6
1/400 18.12+1.3
1/200 27.09+1.0
1/100 44.97+1.4
1/50 72.47+1.1
1/10 94.38+03
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100.00

80.00 Pt

®
< 60.00 //
5 40.00 -
€ 20.00 e
0.00 1 1 1 1 1
Q Q Q Q Q Q
Q Q Q \2) N
W N
+\\‘o NN +\\ +\\ A\

Concentration (Dilution)

8 3-72. S0 =S&TEF FEEH Tyrosinase A X3}

3-24. 50t @ FEE2] Tyrosinase 234

B o} 4 & 7H(%)
1/50 13.56+1.7
1/40 18.49+3.0
1/30 28.47+2.4
1/20 39.13+0.8
1/10 50.7642.9
1/5 60.09+1.3
100.00
< 80.00
5 60.00 /—
S 40.00
€ 20.00 !/i/
0.00 —
+\\(°Q _l_\\b‘Q _|_\\(bQ +\\q’Q _|_\\\Q +\\b

Concentration (Dilution)

8l 3-73. 201 Y F=EE Tyrosinase H/¥24A| X2
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2. 253 FEE g 7 959 A

O H#AR : Sk, T4 AF2= A= U E 7S

© pH 27& : pH meter® TZLNOZ calibration A7 F, AZL 7|30
Aol 57 BAE Ao d1o] 28] A F FAFE I+

O 22E : A<= 2 £3° A2 = FYs 7T MIEAE L3 5
s

O AZFAZAAY : APYE 3082 A= I FAE AL 2. FAE
Al B3, 543 iAe] 9= & I Fo] SmmoldA HEF AWM

g =
A ohe s % ol2e Azs)el 92 2y wlE ol o]
3 AZF. AZF o AP NS oz A27A Avel FAE 4
o @ $oll =
3

dAANE Zeld A g 1 BAS =

O mABZE AFBY : PAF T 8T 2 AREES F 20 AESF A
T, A7) *l‘?:“ el E3ll A@3tet. 53 ol e o] A3

- AlFS AF : HEY HA) gl A v (letheen agar){% ulg] Z3 =]

el A 1mlE ¥ I §lell B F 45T o]3t= 4¥ 10~20mLe] HE4
s3 WA 2 Qo] B &3, 35CeA 48A17F wjokst. ojw] 30~300 Mo F
SPAT BIS AT s, INMES T3 o) AEFE 2.

Bl

- AFF A : sEY HAe] ARESE dreEZ = AW X (Sabouraud
Dextrose agar)Z wv]g] 23l x| o] ZAA 1mlE 93 AEE 1A xS
AHgste] w2 E 28TolA 3~547F wjokst. olw] 1007 °]ste] #+ HTFS

AT BAE AT o, AAMES F3] o) AEFE 3§

O F=5 AE2Y : 3FF L5 7€ Qi AHY TS5 A 31 A
33}
=S



. 3ot 32%

Testing Item Specification Results
Appearance Dark brown liquid Confirm
pH Value(1->10) 4.0 - 7.0 5.44
Confirm testl Red brown Confirm
Confirm test2 Deep dark green Confirm
Specific Gravity 0.98 - 1.04 1.018
Heavy Metal < 10 ppm Confirm
Arsenic < 2 ppm Confirm
Microbes < 100 cfu/ml Confirm

Confirm test 1
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v A FEE
Testing Item Specification Results

Appearance Yellowish liquid Confirm
pH Value(1->10) 5.5+1.0 5.82
Confirm testl Dark red brown Confirm
Confirm test2 Dark red brown Confirm
Specific Gravity 0.98 - 1.04 1.010
Heavy Metal < 10 ppm Confirm
Arsenic < 2 ppm Confirm
Microbes < 100 cfu/me Confirm

OFAAF 1: FEF 1mlel F2EIF 1mlE 73] AL F

T2 2 mlE 50 42 F 24 2mlE #YP Fel FA3

A% W F2E £ A2 ek

DN

mlel] 424 2mlE 715k 34k 2ml

9 e A Jepdd,

o
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o =7 FEE

Testing Item Specification Results
Appearance Yellowish liquid Confirm
pH Value(1->10) 6.01.0 6.14
Confirm testl Dark red brown Confirm
Confirm test2 Dark red brown Confirm
Specific Gravity 0.98 - 1.04 1.016
Heavy Metal < 10 ppm Confirm
Arsenic < 2 ppm Confirm
Microbes < 100 cfu/ml Confirm

OFAIAY 1: FZE Imlell F2EIEF 1mlS kst A2 ¥

= 3 2mlE FElF Edo

—
-
B
r)~
DN
g
i
o
Gl
2
4%
flo
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3. &£% 4

vk, AA, &5l dg vWERs} in ivtrog} in Vivoﬂ]li L it AFHS
Ed= 1‘5}@] AAFE RS 35 QBE o]EE EFS ALsVE stx, 4A
&2 E33 Y958 dFFS BFES T3l 2ol LE=E A o
o] AESEF. (013, 2FHFEEZYSE ovlFE Whitening Complex®
)

'I"
ol
)
42
i o
J?i
it
lo
i3
>

E.
n[o
i)
e
)]
o
2
=
ro
>
i)

o
B
dlo

7}. Tyrosinase #|3] 4 =3

T 289 FEFNE in vitroolA] tyrosinase B AA AI S A P319 2.

100

E O

B 2
i
1
W

inhibition activity (%)

0.5 1.0 2.0

concentration (% v/ ) in test medium

8! 3-74. ototEtA Whitening Complex2] Tyrosinase /¢34l

I 3-25. oot Whitening Complex2] Tyrosinase /¥ 2iA| SC50 F=

Sample Name Tyrosinase A3 &4 (SC50)
olulzt ~ Whitening Complex
(25F%) 12.5 ug/ml
olulat ~ Whitening Complex
(i%j}_%%) 8.1 ug/ml
Kojic acid 24.5 ug/ml

*

Kojic acid : Positive control
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o AlEY dehd A A& 24 5A

Aehd

ofOl2tA Whitening Conplexe| Hat-l g e 2 ")

=
180 oY =& BE=Sn &
= 1000
Z‘E’ 100 845
T 74.1
= B8a.1 662
O 588 i
2 434
€ & L
[l
T
=
0
0001 001 01
control

Concentration (%)

2! 3-75. olOtE2tA Whitening Complex2| izl g Aol =4

AEE o83, €45 2 X532 FEF opFX  whitening

complex®] #Hzhd IFA A FAS FSAHI 2, F 7IA] AE BEF %
0

,]&24 o7 dgd 3IAS olﬂ]{,—]_oﬂ_g_u:]

AE

o
A=)

1%9 =22 As9S o,
FES o83l A=xI WSS
2 33.8%2 AN TS ﬂrE}LHzi%
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Testing Item Specification Results
Appearance Dark red brown liquid Confirm
pH Value(1->10) 5.5%1.0 5.36
Confirm testl Dark red brown Confirm
Confirm test2 Dark red brown Confirm
Specific Gravity 0.98 - 1.04 1.020
Heavy Metal < 10 ppm Confirm
Arsenic < 2 ppm Confirm
Microbes < 100 cfu/me Confirm
OFAAF 1: FE2E 1mld F2EEE 1mlE 7lsto] A —
Rz 2 mE £ 4 F 4 2mlT H2D o) A3 "
A F2E Fee A2AE ehict -
— R
ORANY 2: $2E 424 2mle AP @ =1
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1218102 AAs7] 98, ofvlgt~ Whitening
st7] Aol 3FFel o FE FEHEHE 4o

Oh AY A 71F: chubRz HAF 9AL 2 HEFE A4S 2u%

22()ZE 2 gkZFo] Haye ‘s test Chambere]l €& 0.2g% ©]£39
closed Z”lolA] 24A7F F<t F2 F dojuo] blanket ARFS I Huk3-

(F9, $ED)ANE DR Arale. =¥ FHEL 1%, 3%, 5%, 10%
SRR st AR
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(2) A3Z2=

1%} PATCH TEST A% 7] EA

HEA 7 247 7F 249 71% | Draize®] PIIHS 71502 B3
S 12 #4 | patch A 7{—?% 301"5:?7‘ 3xk #A patch Xﬂﬂ—?zf— 1%_]3?‘
24} A7 patch A A% 2% 4z A4 patch A A% 34%
Test $14] | €& < Bk E:i)r?;dea;[eC’}; :22:[: Chamber
1 2 3 4 5
NEAFD| 1% F2& | 3% F2& % FEE | 10% FEE
e PR 349 3 49) 349
432
|94 4 3 i
1 A=
2 A
3 A
4 FAS 10% F=2 XA 7+
5 A
6 A
7 A
8 A
9 A
10 A=
11 FAS 10% F2= 34X 7 & St
12 A=
13 A=
14 FA=
15 A=
16 A
17 A
18 A
19 A
20 A
LT

23] A A@T 23, 40 F 3%l AR FpHE FAde] A
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(3) AQA 1

o a ||| R Rp || Rp T | T | T | RO | RO p TR T
- 0% 2 K | N[ ® [ X = x| = No | No [ Ko | ® | & = | N | ™
Ty
i
o Tl B || R|TF|(T| R R|T (R (R|R|R|T(R|(T|R|T|T|FT
}
o o |l~|lo| |~ v|low|~]lo|lo|l~|lo|~|lo|lw]|wo]| o 0 ™
-+ NN F| || N || N[ d]|w || BN F[H]| ]| N ©
o} ol ||| o|~]| o o o
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v}, CTFA 9% SA)

2718 AdE 23 v T RF 2
, AlAe 3 2S5 FEEEA AIFHYS AD-Whitening

Complex® 3}g2en, Ax Amarnath Cosmetics® AR =Apo]x

9% FAR ICIDI 9= SAS A5

Dong-Eui University?] 3 &A= <Jn]§t,

D+

834

JY94%

A 23 sample?]
Trade Name

AD-Whitening Complex

%A 24 sampled 9

Cimicifuga heracleifolia Komarov
Asiasarum sieboldii F. Maekawa
Curcuma longa L.

f

A 23 sampled
E5Ed

Skin Whitening Effect
Skin Protectants
Anti-Oxidant

A 23 sample?)
AN Zz=FA

719 vdE AT

54 83 sampled
3 53 &)

Water, Butylene Glycol

4. AF A 23

ko] Aol ek AF AY BaseF 72O
& stglom, ool FRAF Het AYL AAes

7b AFel W3 FaAE &

AFE o, A4 450 204 A99E 9ol FAIDEL A4S
o
=)

FEB Al 8 A3t A

(1) ¥2 #H71A : 209

T2 3o AL
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¥ 3 u &

7 11111 f1]1]|1(1]1|2]|=2
= 1/2|3|4|5]|6|7|8 5
Fgu 0/1/2|3|4|5|6[7|8(9]0
18 |4|4|3|5|4|5|4(4|4|3|5|4|4|5|3[4|4|4(3|4] 80
28} (3|4|4|4|4|4|5|4|4|5|5|4|4|4|4|5|4|4|4|4]| 83
33} (4|4|4|3|4|3|4|5|4|4|5(4|4]4|4|4|5|4|4|4]| 81
43 3/3(41(2|4(3(4(|3[4(3|3[3|4|4(4|4|3|4|4]|3]|69
58 |5|5|5|5|5|1|5|5|5|5|5|5|5|5|5|5|5|5|5|5]| 96
63} (4|4(|4(2|4(3|4|4|4(4|34|3|4|5|4|4|4|4]4]| 76
73 (4|4(3(4(|4]4|3|4(2|3]4|3|3|4(4(3(4|4[3|3]|70
83} |3|3(|4|4|4|4(3|4|4(4|4(3|4|4(3|3[4(4|3|3]|72
HA| (627/20)%2.5 = 78.375(C 53) 627

SH 2 M=
1. BE0I0| 58 HdHE HSE Hol 1 Ost g0 2.58 S0t 100%SE J|IE2e=g A B, C, D, F
S22 Z2UE LSS
(IBX=2 2 S22 A=Al U201 U2 Al 5, I20| A2 Al 1E2SZ HAHSHCE)
2. a3 A S2( 100~90), B £2(89~80), C S2(79~70), D £3(69~60), F S2(600|35t)
Diof A~BESY 22, YR +TS MESAL C S2Y Z2, NLAAI| L i AE QY
D~FS2g Z=2, NEAEX Y MEtAQI T HE %

(3) ¥9 2% A4

- AFAA Wo| A} lem, G Pl o] T Hol FrHS.
- Ag7pel glol, A0AAENNE A7} e mAe Edx B,
- Aol U@ BB 19 FAA] AT 3UAANE EEFE0] 23 sl e

7ol ssiekar 3.
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(1) 27 AF A= AF

221 95 HE A DL AAe] 2 YS Aoz 209 A LAl A DA e
o, AFUEE AZT Fe 77 MITo]l ExFHZA L Controld
F2F 7)o AS" AF, AA oA AAE o]z = RNCMES Haye's Test

Chamberel] ¢AZFSE EX35t] & F 2447rF ChamberE #Hojd ¥
3
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2% A% AE AQ A%
s o e =
BEAT 2447 pane | priaet PHRE I
tch AAF — T - -
12 29 | PR IAF Ton 29| paten AAF 12%
S T SR
= o patc < 2 - ) 5
21 34 9015 - patch AAF 3¢ F
- . Closed patch test using Haye’ s
o 2] 9 o}Z A3 upw
Test #3]| A7 5 RHIH test Chamber
1 2 3
NEE X ] RNCM (R}A}2
“u
e K
ALH AL JEUY —
ZE! G EEC DI el B
o] 29 A4 ATRE
o 28 =4 A0S
k1 41 A4 AT e
k3 35 534 A=
o 27 A4 AT
o 28 =34 AR
S| 29 534 AT
k4 41 A4 A9
k3 50 =4 AR
3 36 A A9
o] 28 =724 A5
g 38 24 A=
o 39 ! AT
o 29 A4 A58
o 39 74 A= e
o 29 7AA A0S
o 36 74 A9
o 36 ZAA A==
o 27 4 A58
k3 37 ZAA A= e
H] I

(2) /M A 71715 27}
AFES % 2EA FE, S8 W, 2 IFpHE S 9
MPA-5 (Multi Probe  Adaptor System, Courage & Khazaka
electroni GmbH, Cologne, Germany) % °|-&3}e], A|F FE A F&
AF, A4 308, A% 1A 43 We) H5E YRS, ARNIAE 4
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ru[m
N
¥
A
ot
£
oX,
o
¥e
o
i3
|\
oX,
—
o
el
i)
lo
ol

Holm], 25~3049) AREE
uhpo] BAE dhe] 1 A3

¥ =&AL Corneometer CM 825(Courage & Khazaka, Germany)
A-gskg on g Yo 7M=& AQAAFE VAL S FE 2 9
A &F(capitance) S SAFo=H, FEIFY AHH 271E A3
SRR = AN E é‘ 5+ 7HEA r=H
By 312 24 739 (Arbitarary Unit)2 ZX3}

desd 4B 19 39 22 x}%ﬁm%.

Lo o e >
?l°

g, oX
e
=]
X
-1m

<

c: (B
2
ruE

4=

>

)

80
60 .
F*|(AU) 40 L//\1§ o
20
0 . . .
HEH HE & =(30=) Mg =(1AIZh
Azt
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B Zo= 39 A& o7 Sufficiently Moisturized®
1A 7} % Sufficiently Moisturized ZAHE % 3= A&

5 =AL  Sebummeter SM 810(Courage & Khazaka,
Germany)S AH£3l9e. SALS 54 ZxE YFo] RFAFH 9=
ProbeE 3|4 #wWo 7‘415}@] RS HAF3 FHAY F, 29 7343
 AEE SAsGeH, AAZF e ug/afe®E FA Y. SATS
13 34 3+ 28395,

TEART(EL 475% 2 2097C)

200

150 o
=] ) o~
(g/cni) 100 /I/.\\;
50

A

58 3 58 B8 (%) HE H1NY

Azt
AF A& Alele I3 & 2ol 72, A8 F 30%d:=
k7o) fiol iEol Y 1A FHele ohd FHA&3ske] Oily AHE
At Aoz vYeidg. AF AEA, 1AZ o FE37S =2 F 29
ofF ZA X3 IRl &3t Aol Aot A4y
(ch pH A
38 pHe &AL Skin-pH-meter pH 905(Courage & Khazaka,
Germany) € A3t em, SAWHL pH probes FAFH A HEFAA
A3 5. AR 13 SAFRS AS S
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T 475% 2% 20.9C)

F (14120

oo

I

K
ofo

I

392 ekt

G

572

3%

4 Aell=

- A
)

A =
4 37t A4

&h 7171
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5. 9&9 743}
7b. 2&89] 54
sul, AA, 50 838 F5ES AD Whitening Complex® 3}
3, ICID®] A F, FEE 3 AITEE 25389 5.
Testing Item Specification
Water (and) Butylene Glycol (and) Asarum
INCI Name Heterotropoides Extract(and) Curcuma Longa (Turmeric)
Root Extract (and) Cimicifuga Racemosa Root Extract
Appearance Dark red brown liquid
pH Value 5.5%1.0

Confirm testl

Dark red brown

Confirm test?2

Dark red brown

Specific

Gravity 0.98 - 1.04
Heavy Metal < 10 ppm
Arsenic < 2 ppm
Microbes < 100 cfu/ml
o] Yx+E A4, &, FulEHY FEFs9 5. AlFEY: AD Whitening Complex.
FAAFP 1: 325 Imlo] FEEXE 1mlE 713t 4
2 mlg E3e 4 ¥ F4 2mlE /YF Edlel
2% 549 A2 dehy
elAd 2: FEE 2mled F42A 2mle sbska 3}
W $2E 589 AN ek
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3. 9% 54 A%

Fup, AlA, &3] £38% F5ES AD Whitening Complex® 4943},
CTFA (Cosmetic, Toiletry and Fragrance Association, v]=3}3%3 3],
20099 %-¥ personal care products council® W7,
www.personalcarecouncil.org)®] ICID (International Cpsmetic

Ingredient Dictionary)el 5433 S.

Pozonal o !FI oeduets Councl

Here: e et OB e R Hape e T et L

Gn-Line
INFUBASE
2 THEEoHAL Search the Ingredlent Database
R T R T T 3 |AI_'--'N.'rten rrql’,‘on1:u|e>::.ﬁmsranth-_ld L‘ZU, LESARDE HELL)
= PCCALALZRT
Balictir ar woyredizn: Dhelacame b iredu lin

i} HERFIFMT NATARASF

) s e s Trade hame Moatures That match vour queny:

PosUFFLIES N I AEA=E *  AlL-RITURG Comple S marenl HUCIoch] o DTy

= SPOC AL IGG TS Batiirn s nqredi=n Tefasase riradu-fioe

I AEWS & REPDSTS
BOOSOMML T ERE

= COSMETICCM CAL.

10 Tkl WFE SOREE T TIOHS,

£ SITHER COUNCIL LIVES

GUSShERHTOmTemEConcenns T £ mal ths Sience Dapsmment

th. d5e A AR
AD-Whtienting ComplexZ Z+z} 100ml £7)e] o], AL, 5T, 40T,
50Cel| EpsbdA], 3047 Awe] HelE AP 23} 5T e A
Fo] WA, Yux] BAZANME= 98 AHE FAFY . IHEE,
2 259 Ff, A2A B AgAE TR HAos gy,

2. 959 HHA A ¥

AD-Whitening Complexs 22 1%, 5%, 10%2 S EZ AA S 34
slo] 154 2 YAS YA Z Patch testE AAF}AS. F{o] =x3
%, 24470] A o, XA e 2T} EEZFE 308, 1€, 2
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oA, 347 vt A ey, x5 o AdlE AP on, 98
gk 73 kA E B3] 3 2577 337 AAFGg e, X3 g
AE ATe] AHA A
PATCH TEST Z3 7|24
HEAZ 24X7 Rise i Draize®] P.I.I'§ & 7|F2o% 34
tch AAF _ -
1Ay | P AR o w9 | paten AAF 19F
5 XJHQH];]] 30‘1':‘—?_‘
2z} @A | patch AAZT 2¢4F 4z} 4 | patch AAF 3¢%
Test 917 | 992 a= A Closed patch test using Haye’ s
test Chamber
1 2 3
A B A FH
ADWC 1% ADWC 5% ADWC 10%
A3 23
44
A 7
A0 A & W oz
Aa9x| A4 o] ADWC 1% | ADWC 5% | ADWC 10%
1 | 9 | 31 e e A
2 | % | 44 A AT FAS
3 | @ | 38 A A3 A
4 | e | s A A A
5 | o | 30 FAS A A
6 | & | 44 A AT AT
7 | & | 53 A A A
8 | a4 | 31 A A A
o | & | 40 FA FA FA
10 | ¢ | 39 A AT FAS
11 | o9 | 38 AT AT AT
12 | 4 | 35 A A A
13 w 37 A= A= A=
14 | & | 29 A A A
15 | o | 31 AT AT AT
H] Il
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7171 (2~3Q) &< vAE2] 24 §lo] EHEZ F

=
g5z, P FREEAe FFol AFAAE Fask] AP
o
h=4

2 F o

Escherichia. coli (ATCC 8739 = KCCM 40271)

Pseudomonas aeruginosa (ATCC 9027 = KCCM 11802)

Bacillus subtilis (ATCC 6633 = KCCM 11316)

Staphylococcus aureus (ATCC 6538 = KCCM 40050)

Candida albicans (ATCC 10231 = KCCM 11282)

(2) A8y
AzF 29 27 50g8Ee IF AR BFAEl o, 4
10°~10%cfu/ml HES AF Yol 2F EFAA ALolx] nAspan F5 3
5 243t A2FE F4E ARG, 4F

(3) A2
B9} Fo] 4F7e] HY AP A dF2F AoE el ew, Bacillus

“ [+]
subtilis 2] % 3F7F 2 w7lz] &As] AFAsiz] Fe A gor}, 4371 =Y
= v, 9H3) Adsts Fow et
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AD Whitening Complex% 5% 33 Al
Pet-&7]e o] &

>
Z7}

A &2

o} .o
as

Viscometer S 06, 50rmp, 30sec),
AR E

sto, AlFe AR
HE s,

9%
29
3t

o rﬂ]ﬂl ﬂ

—_

2

-

43

do W e
o o

o M
AC)

N
(<

1&9]

-

[e)
78"1‘;

A% 2Y. PAE A

L EH,

it

)

FI

23

aﬂ;i}%
L&A

i

T

3}

5
T

T3
1)
=

Zzy YA (570),
e, O/WAIR S #3AIFe] 7
}ol FAde] EElE= A4S HolBE,
& AFe VAN, AE(Brook Field DV-1+
pH(Mettler Seven Multi)S el
o] &3}o] 30°coﬂx1 15,000rpmo.2 2087 944
, WEEe] 4FE dnAE S 53

A

5 3ol

el — e |

715 &3 U MAEE dFIHGFe
el ER, 4571 AdFsdA, 40TeE 50Tel4 &
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w=
Al @

=2 )

oxy 0 13 PES 3% 43
Escherichia | Cell #=(cell/g) | 9.00% 107 0 0 0 0
coli A E(%) 0 100 100 100 100
pseudomonas | Cell #(cell/g) | 5.00x 107 0 0 0 0
aeruginosa A 2 (%) 0 100 100 100 100
Bacilus Cell #=(cell/g) | 1.95x10° | 8.60x 10" | 4.70x10*| 4.00% 10 0
subiilis AN B (%) 0 55.90 | 75.90 | 99.79 100
Staphylococcus Cell #=(cell/g) | 1.10x10° 0 0 0 0
aureus A E (%) 0 100 100 100 100
Condioa | Cell #(cell/g) | 2.00x10° 0 0 0 0
albicans A E S (%) 0 100 100 100 100
v A A E AE
(1) 238 34
zo

Azstel 100g8 A%
40C, 50T =714 8

3%, #5229 st

ol AA

v, 47 2EEE R3shdA
#3 Al
Yol A RojA ez AP ow, YRAA BAF WS 4

£ 4




2ol Aol vehtort, Aol FelHA o
deptx 2o, pHe AT AERNA £0.5% Holux)
QJATE k5 Ao Fohy

g4y = I0)

RT. 40T 50T 5T
)
DR ae 3% =5 ¥
] Ao a2
z0d
A =0 A= 10,520 3% 3% 3%
pH 7.20 % #F A%
CE
k) J X X =
AV | o 3% 25 35
z= =
Ax25 A= 10,120 11,080 10,930 12,020
pH 7.18 7.48 7.45 7.25
9] A A} e gaelgAA} | 2ol g =
I © | gAagamy | ¢ T R DEL L
|45 A= 10,890 11,860 12,650 12,080
pH 7.22 7.46 7.40 7.30
9] 24 A} A gl g} | 2o gAA S
M6 SO0 gagamy | ¢ i R DEL
| 265 A= 11,305 11,505 11,905 12,305
pH 7.24 7.42 7.47 7.36
de e
3 . 3 2 A} i3 2 =
A 287 DR | gmaagy | FVITEE | BAAIEY | g gaaan
o A= 10,980 11,280 11,780 12,980
pH 7.23 7.44 7.46 7.35
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o AE) A AP

DEA Pl A & 2o,

g APAE ez
o] A\ ch
A Qs e

T X35}

AD-Whitening Complex® 5% ¥
Patch testE&

(<) X-)
vg:‘f_'

, =x3

}IEA]%}M’—
JZ2FY EXRYE 308, 1¢,
F el A= A=o] A== &Sk

. I3l

o
T2k

EXI F, 2447

24, 3947 H|

3k 78S 15

¢

) -]

M H .

PATCH TEST 23} 7|24
REA 7 9427} P j‘;galzeﬂ P.I.IYE 7|&Eo=®
12 B patch 21]'7']3;" 33 27 patch 7*1]7-]—"?—
A 30%F _ 14% _
sy P T ag e | PO TF
Closed patch test using
Test 12 | 9F IF A3¥9Y Haye’ s
test Chamber
A A F AD-Whitening &§ 3%
232 F
Rl
| A} 2 3 o] L
t}o] k!
31 ol FAS
44 3 A5
38 L3 a2
31 k1 A5
30 ol AT
a4 kij AT
o3 b1 AT
31 ol AT
40 k1 FA5
39 L3 a2
38 o A=
35 S LA}
37 g IR}
29 g a2
31 ol AT
H] A
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gt AlFelA e asazt A3
FFH o7 AAE vlo] =AZH|o]~, AD-Whitening Complex(ADWC) 2%,
5%, ¢HE 2%, ¢HE2%+AD-Whitening Complex 5%% 53+ AlFol
DPPH £#%3 Tyrosinase 84 Ad5, Collagenase 4 AHdlsel s &
SEFAE AEHGS. APZAE B2, ERY 29%9 ADWC 5%F 4T Al
Fo AAFE AR AE R} S

(1) DPPH Scavenging Activity

B kae] o7 9§ =3t A2 A FAibs), A 4ksl, DNA 4], "
AA, 2ZxAe] g 9 uARHd wAEFEE £FFH. o BHEE2 79
GRE SO wgesn, AEAhES Aol TP, A velH AFAsh
$2 AT E 4T AL BIE. AT FE 59 3, 2UGe] 24
S 4% gt @ gAY BAGE AT 5 I: Aces
1,1-diphenyl-2picrylhydrazyl radical(DPPH)7} 92w, DPPHE 3%
W 2 FAe 3t 729 radical2 EAF. 517nmelA Hd F5E o
e, #AE™ 517nmelA F571 gloA.

AgZ2, ADWC 5% AFS 75, I@dolze] 10M7F ¥ 49.1%, &%
g 2%2] o 5ui7F W= A4S dehiSs

off

40
5 357
3~ 307
% 257
. 2 207
25 15]
% < 10"
5 57
J
I O|ALEEl 2% ADNL 2% ADW 5% LHEI2%
+ADIC 2%

8l 3-76. °IDfEt Afe|L| 3B DPPH &M%
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(2) Tyrosinase 84 A% A3

21823 EHE2%9 ADWC 2%7F 732 AFel 36.4%= 71 =& AL
< Bgeow, 152 ADWC 5%, €49 2%9] 2= ZI7t e+,

GEEEE

ELE'HHO ALEl 2% ADIC 2% ADNC 5% Y& EI2%
+ADAC 2%

Inhibit
Activit

T2l 3-77. olOtEtA ARe|L|3E! Tyrosinase ~°H% X2}

(3) Collagenase &4 A5 2d

ZeAe IF A9 S FASE F8 AR A FRF e BHS fAFE 9
2 tns FEhle AP IFFF YA F ]-L]— ZHFEIL Y. ol
L dolrt EHA AL AT Heln FAE FUlE] IR A3 ¢
S F53] F4e F5S AAse Aex 48A JdF. £ Fxse] 99
UVel 93] collagenasegt 22 MMP #d o2 <l3sle collagen?] ¥37} 57}
o] FFol vebd. webA Z+ Aqute] I FEHA 229 £¥E Lotry] §
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(p<0.05), 183 arbutin 2%, ADWC 2% A2+ 1094 (P<0.05)¢ 24

- 126 -



AA (P<0.01)oA FoAS 2ol ADWCrL 3322 s azr}t dotx Az,

10

10 4

20 4

% change of baseline

—a#— Base

—o— ADWC2%
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st H9S 29+

XY melanin M3 A AxE AFA3s7] 93te] Fontana-Masson 4
Me AANsA 3L, tyrosinase, TRP-1 @ TRP-2¢] i3 \1du-2-S 93 3%
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Melanin® 23 A& A3 Y UVBE ZAMS AR &L FoAx w3]9] 7]
A ZelA 4 melanin¥&AHF & FFES ddon UVBE A x4
T Y% A3 A S BB o]2E FAF, AAFTAAE B I
Ao JAo] FRFYE. olel vl ADWC 2 arbutin 2] FellA =
AL A AR 7 & Fo] E3o9 AHEEY zolv IAFA A%+E.
Tyrosinase, TRP-1 @ TRP-2¢] o3t W x2]313t2] AL g4 =34 o]
ol FH zto] & yEehd AEE HA A%, ZAFex: ADWC AR 2% 3

B AAAEE melanin MLo) 3 22 351eHA whgo g AAT 5 9l9S.

3
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BioScreen®
Testing

A uly Services, Inc.

Lhi
L] II==I a
"HNERNERRRET

PRIMARY SKIN IRRITATION EVALUATION

Date: March 18, 2008
Stuchy No.: 090058
Sponsor: Amaranth Cosmietics

#15634-2 Songjeon-Dang
Gangseo-Gu Busan, Korea

1.0 Objective:
To determine the primary (acute) irritation potential of a test
material after a single application to the skin of human

subjects for 48 hours.

2.0  Test Material:
21 Test Material Description:

Date Received: February 23, 2009
Received From! Amaranth Cosmetics
Number Of Test Samples Received: 3
Label On Test Samples: Amaranth Shiny Cream
Accession Mo 614884
22 Test Material Handling:
Upon arrival at BioScreen Clinical Services (BCS) the test
material was assigned a unique laboratory code number and

entered into & daily log identifying the lot number, sample
description, sponsor, date received and tests requested.

Microbiclogy « Analylical Chemistry « Clinical Safety & Claims
F.O.A Reoisterad o Coliformio Stote Cerdifiec » DUE.A Registsrad
Sizoreen® s 0 regisiered Trodarnack of Bindoraen® Tasting Servicas. Inc
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Samples will be retained for a period of thirty (30) days
bevond submission of final report unless otherwise specified
by the sponsar.

Sample disposition will be conducted in compliance with
appropriate federal, state and local ordinances,

2.3  TestMaterial Evaluation Prerequisite:

Prior to induction of a human test panel, animal toxicology,
microbiology and ofher in-vivo and/or in-vitre performance
data may be required to assess the fsasibility of
commencement as dictated by an Instituticnal Review Board
{IRB).

3.0 Panel Selection:
31 Standards for Inclusion in a Study:

- Individuals who were not currently under a dector's care,

- Individuals who were free of any dermatological or
systemic disorder that would interfere with the resultz, at
the discretion of the Investigator.
Individuals who were free of any acute or chronic disease
that would interfere with or increase the risk on study
participation.
Individuals who completed a preliminary medical history
form mandated by BCS and were in general good health.
Individuals who read, understood and signed an informed
consent document refating to the specific type of study,
Individuals who were able o cooperate with the
Investigator and research staff, and were willing to have
test materials applied according 1o the protocol, and
complete the full course of the study.

3.2 Standards for Exclusion from a Study:

BCS 09-0058

- Individuals who were under 18 years of age.

- Individuals who were currently under a dector's care.

- individuals who were currendly taking any medication
itopical or systemic) that might mask or interfere with the
test results.

- Individuals who had a history of any acute or chronic
disease that might interfere with or increase the risk
associated with study participation.

Individuals who were diagnosed with chronic skin
allergies.

Page 2 of 8
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3.3 Recuitrnent:

- Female volunteers who indicated that they were pragnant
o nursing.

Panel selection was accomplished by advertisements in
local periodicals, community bulletin boards, phone
solicitation, electronic media or any combination thereof,

3.4  Informed Consent and Medical History Forms:

An informed consent was obtained from each volunteer prior
to initiating the study describing reasons for lhe study,
possible adverse effects, associated risks and potential
benefits of the treatment and their limits of lability. Fanelists
signed-and dated the informed consent document to indicate
their authorization to proceed and acknowledge their
understanding of the contents. Each subject was assigned a
permanent identification number and completed an
extensive madical histary form. These forms along with the
signed consent forms are available for inspection on the
pre‘miSES of BCS Omy. [Reference B OCFR A1 Part 50, Subpar B)

The parties agrae to comply with applicable state and federal
privacy laws for the use and disclosure of a subject's
personal health information by taking reascnable steps to
protect the confidentiality of this information. This abligation
shall survive the termination or expiration of this Agreement.

4.0  Population Dermographics:

| Number of subjects enralled e | -
Number of subjects completing study 73 -
Age Range oo 1882 3
Sex “
Male 33
[ . FEI’TIE]‘E! . _-.T.D___
Fitzpatrick Skin Type"
1 — always burn, does nat tan 2
2-bumeasily tanslightly | 15 |
3 - burn moderately, 1an progressively 5
4 — burn a litte, always tan T ]
5 —rarely burn, tan intensely | 1 ]
6 — never burn, tan very intensely 9 |
+[Agache 7. HOEa P Ri=asining the skin. (3. 4740 TiER - i Heloalhesg,
2004, i 4T3, lakle 451
BCS 08-005B Page 3 of 8
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5.0 Equipment:

6.0 Procedure!

BCS 09-005B

Test materials to be tested under occlusive conditions were
placed on an &-milimeter aluminum  chamber  (Finn
Chamnber, Epitest Ltd Oy, Tuussula, Finland) supportad an a
sheet of Scanpore™ (occlusive) tape (Morgesplaster ASS,
Kristiangand, Morway), or an equivalent,

Test materials ta be lesled under semi-occlusive conditions
were placed on Curad” (Beiersdorf Inc., Connecticut, USA}
sensitive skin bandages.

Test materials to be tested in an cpen-patch were rubhed
directly onto skin for approximately one (1) minute.

Approximately 0.02-0.05 mL (in case of liquids) andior 0.02-
0.05 gam {in case of solids) of the test material was used for
the study. Liquid test material was dispensed on a 7.5mm
paper disk, which fit in the Finn Chamber,

Subjects were requested fo bathe or wash as ususl
before arrival at the facility.

Patches containing the test material were then affixed
directly to the skin of the intrascapular regions of the
back, to the right or left of the midline and subjects were
dismissed with instructions not to wet or expose the test
area to direct sunlight.

Subjects were instructed to remove the palches
approximately farty-eight (48) hours after application, i.e.,
a minimum of ane (1) hour prier to test site evaluation.

- Test sites were evaluated by frained |aboratory
personnel,

- Inthe event of an adverse reaction, the area of erythema
and edema is measured. The edema is estimated by the
evaluation of the skin with respect to the contour of the
unaffected normal skin.

- Clients will be notified immediately in the case of an
adverse reaction and a determination will be made as to
treatment program if necessary,

Page 4 of 8
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7.0 Scoring:

ECS 02-005B

Scoring scale and definition of symbols shown below are
based on the scoring scheme according to the International
Contact Dermalitis Research Group scoring scake Fe 7L

Fowler, JF., Ec., Fisher's Contact Dermablis (fourlt c ), Ballimoare, Willizans & Wilkies,

w1 e
1855 |isted belaw:

] na reaction (negative}

i atythema throughout at least 34 of patch area

2 erythema and induration throughout at feast % of
patch area

3 erythema, indurafion and vesicles

4 erythema, induration and bullas

] Site discontinued
Dc  Subject discontinued

NOTE: Clinical evaluations are performed by a BCS
investigator or designee trained in the clinical evaluation of
the skin. Whenever feasihle, the same individual will do the
scoring of all the subjects throughout the study and will be
blinded 1o the treatment assignments and any previous
SOOMES.

Page 5of 8
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8.0 Results:

SUMMARY OF RESULTS
Accession No.: 614994
Test Material Description: Amaranth Shiny Cream
Patch Description: Occlusive
Subject Information Response by Visit
No.| ID | Sex |Age| Skin Type 0Hr 48 Hr
11408 | M | 58 4 0 0
2 | 465 | M | 42 5 0 0
3 1473 | F | 33 | 4 0 0
4 1559 | F | 40 1 0 0
5 | 579 | F | 33 6 0 0
6 | 690 | F | 42 4 0 0
7 770 | F | 55 5 0 0
& 780 | M | 44 3 0 0
9 | 785 F | 39 | 4 0 0
10 | 924 | F | 45 5 0 0
11 955 | M | 55 6 0 0
12 1 965 | M | 32 2 0 0
13 1 1008| F | 56 6 0 0
14 1094 | F | 46 6 0 0
15 11398 | M | 48 3 0 0
16 1537 | F | 43 4 0 0
17 1659 M | 60 2 0 0
18 1747| F | 37 4 0 0
19 | 1763 | F | 53 6 0 0
20 11838 M | 45 2 0 0
2111882 | F | 47 5 . 0
22 |1973| F | 49 5 0 0
23 12016 F | 51 1 0 0
24 12086| F |25 2 | 0 8
25 2135 F | 42 4 | 0 | 0 |
26 2539 M | 45 6 0 0
27 12632 M | 23 5 0 0
28 2773| F | 38 2 0 0
29 | 2776 F | 22 3 0 Dc
30 (2851 M | 48 2 0 0
31 2999 F | 33 5 0 0
32 13091 M | 54 6 0 0
33 /3130 F | 59 2 0 0
BCS 09-005B Page 6 of 8
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Subject Information Response by Visit
No.| ID | Sex|Age | Skin Type 0 Hr 48 Hr
34 3162 M | 46 4 0 0
35 3168 M | 48 5 0 0
36 /3200 F |48 | 2 0 0
37 | 3227 F | 57 6 | 0 B 0
38 (3264 M | 59 6 | 0 0
39 3341 M | 19 2 0o 0
40 [3441| F | 51 3 0 | 0
41 [3705| M | 55 6 | 0 0
42 [3756| F |47 2 | 0O 0
43 |3972| F | 50 6 0 0
44 [3997 | M | 51 4 0 0
45 | 4128 F | 21 4 0 0
46 [4164| F | 40 6 0 0
47 [4237] M | 44 5 0 0
48 14383 | M | 47 2 0 0
49 14435 M | 48 6 0 0
50 | 4456 | F | 44 1 0 0
51 | 4566| F | 28 4 0 0
52 |4574| F | 36 4 0 0
53 14655| F | 48 1 0 0
54 4664 M | 41 5 0 0
55 | 4727 M | 48 6 0 0
56 | 4736 F | 32 6 0 0
57 49221 M | 45 6 0 0
58 4940 M | 36 4 0 0
59 14947 F | 31 5 0 0
60 4948 M | 24 4 0 0o |
61 4953 F | 22 2 0 0
62 | 4955 M | 29 2 0 0
63 4958 M | 19 6 0 0
64 4959 F | 34 1T | o | 0
65 4965 M | 18 4 0o 0
66 4972| F | 62 3 0 0
67 14986 M | 55 5 0 Dc
68 | 4991 F | 33 4 0 0
B9 5000 M | 40 6 0 0
70 15002 M | 27 2 0 0
7115011 M | 30 6 0 0
72 15014 F | 26 | 1 0 0

BCS 09-005B Page 7 of 8
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9.0 Evaluation Period:

10.0 Observation:

Subject Information Response by Visit

No.| ID | Sex|Age| Skin Type 0 Hr 48 Hr
73 15027 F | 29 2 0 0
74 [ 5036| F | 29 4 0 0
| 75 |5050] M |54 | 3 0 0

The study was conducted from March 11, 2009 to March 13,

2009.

No adverse reactions of any kind were reported during the
course of this study.

11.0 Study Archives:

12.0 Conclusions:

ﬂffe ‘

All  original

samples, raw data

sheets,

technician’s

notebooks, correspondence files and copies of final reports
and remaining specimens will be maintained on premises of
BCS in limited access storage files marked “Archive”.

Under conditions of the study, there were no signs of primary
irritation for Amaranth Shiny Cream; Accession No. 614994,

Hemali B. Gunt, Ph.D.

€l

inical Manager

Page 8 of 8
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Mallyc Murray
Quality Assurance Supervisor
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CERTIFICATE OF CONFIRMATION
FOR TEST PARAMETERS

Client : Amaranth Cosmetics
1534-2, Songjeong Dong, Gangseo - Gu, Busan, Korea
Project Name : Choi Chan Ki
Sample ID : Amaranth Shiny Cream  Aeccession No. : 614994
U.S. FDA Reg. No. : 2087101  Reporting Date : 03-19-09
Skin Irritation Test - Application (human subjects)
SUMMARY OF RESULTS OF CLINICAL STUDY FOR SINGLE APPLICATION PATCH TEST
— SKIN IRRITATION EVALUATION (OCCLUSIVE PATCH)
- This primary purpose of the study was to examine potentiol skin sensitization of a product,
Amaranth Shiny Cream.

- No visible reaction was reported during the course of this study. Under condition of the study,
Amaranth Shiny Cream did not demonstrate any identifiable symptoms as a skin frritant.
Note : The above analvses were performed by FDA and California Department
of Health Services (DOHS) certified laboraiories.

The above test parameters are hereby certified and confirmed.

Sincerely,

K«MM@, Sopv

W KM Son, President of Asia Section
EK Science Research International Laboratory Co.

Amaranth Cosmetic

Amaranth Shiny Cream

EDA SKIN TEST COMPLETED
(HUMAN APPLICATION)

US FDA Registration No. : 2087101
Accession No. : 614994
Study No. : 08-011B
Reporting Date. : 03-19-09
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