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SUMMARY
(FEL o)

1. Title

Development of Skin Whitening Materials using Plant Byproducts
II. R&D Purposes and Necessities

In recent times the demand for skin care has been increasing rapidly along with the rise
in Incomes in certain Asian countries including China and Korea. White skin is regarded as
a symbol of beauty, particularly in the Asian region, and the need for excellent whitening
agents has increased, thereby triggering the immediate development of such products. The
development of whitening agents has so far been led by the technology of other advanced
countries, and many chemically synthesized whitening agents such as kojic acid, arbutin,
and vitamin C derivatives are on the market. However, in the case of kojic acid, it has
recently been reported that its long—-term use could induce liver cancer, while arbutin and
vitamin C have also shown unsatisfactory stability and efficacy. As the adverse effects of
whitening active substances are announced, interest in naturally induced cosmetic
ingredients has increased greatly, and cosmetics products using such ingredients are
figuring competitively in the market, although the limitation of their ingredients and the
lack of scientific testing of their efficacy have reached the limit. In such circumstances, it
1s expected that the scientific verification of whitening efficacy and the development of
whitening ingredients using hitherto unexploited domestic natural resources will greatly
contribute to improving the income of the related agricultural households as well as
prevent foreign companies from eating into the domestic whitening agents market.

Thus, this study was performed to investigate the whitening activity of the side products
of the family Vitaceae, which have been discarded in enormous amount each year, through
melanin biosynthesis, animal and human experiments, and to develop and apply the
ingredients for whitening cosmetics using such side products of the grapes after testing for

active ingredients, total content analysis, and toxicity tests such as human skin irritation.
IMl. Details and Scope of R&D

- Collecting byproducts of the Vitaceae family and manufacturing extraction ingredients
- In wvitro assessment of the whitening activity of selected resources using melanocytes

- Investigation of the mechanism of whitening activity including the measurement of



protein expression

— Derivation of a melanin biosynthesis—inhibiting single active ingredient

- Manufacture of raw materials from the byproducts of the Vitaceae family, including high
amounts of active ingredients

- Verification of the whitening effect on brown guinea pig skin

- GLP animal toxicity test

- Evaluation of ingredients’ capacity to irritate human skin

- Application test of cosmetic products considering the degree of color and the solubility of
the developed ingredients

- Manufacture of a cosmetic prototype using the developed ingredients

- Irritation and whitening efficacy testing of the prototype on human skin

IV. Results of R&D

Campbell, Neo Muscat, and MBA grapes were divided into skin, flesh, vine, and seed
parts, extracted with 80% ethanol; and their whitening-related activities were then
measured. The vine extract of the Campbell and Neo Muscat grapes and the seed extracts
of the above three types of grapes showed excellent tyrosinase inhibitory activity, melanin
biosynthesis inhibitory activity in melan-a cells, and a UV light blocking effect. In
particular, the vine extracts of the Campbell and Neo Muscat grapes are new whitening
ingredients and show the advantage of having less cytotoxicity than seed extract.

The vine extracts of the Campbell and Neo Muscat grapes contained gallic acid, catechin,
epicatechin, muyricetin, resveratrol, quercetin, and kaemperol, while the seed extract
contained high amounts of gallic acid, catechin, epicatechin, and myricetin. Also, procyanidin
B2 was separated and identified through an activity-guided test from the vine extract
derived from excellent materials. Treatment of melanoma cells with the grape seed, grape
vine extract, and procyanidin B2 decreased the amount of tyrosinase expression but did not
affect MITF expression, while the vine extract decreased TRP-2 expression.

The Neo Muscat vine extract (derived from excellent materials) was manufactured as a
196 solution and assessed for the GLP standard animal toxicity test, which showed that it
was safe for single administration toxicity, eye irritation, skin irritation, skin sensitization,
phototoxicity, and photosensitization, and also showed low irritation in the primary irritation
test conducted on human skin. The Neo Muscat vine extract was administered twice a day
for 8 weeks to the UV-B induced hyper-pigmented backs of brown guinea pigs, and
showed a concentration-dependent de—pigmenting effect without any abnormal signs such
as flare during the experimental period.

The application test of the cosmetic products, which considered the degree of color and
the solubility of the grape vine extract, showed low irritation in the primary irritation test
conducted on human skin and a significant whitening effect in the human skin whitening

effectiveness test. The grape vine ingredients derived for this study showed excellent

_6_



safety and efficacy, and are considered to be excellent materials with high applicability. As
such, it 1is thought that they could be registered as CTFA international cosmetic

ingredients without any problems.

V. Research outcome & utilization plan

The results of this study have been applied to patent ‘cosmetic composition for whitening’
(application No. 10-2008-0079279) and published or approved for publication in two
scientific papers. The production of a prototype for whitening cosmetics has been completed
by adding the developed ingredients, so it could be commercialized for the market after

technology transfer to the small & medium companies.
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Fig. 1. Photographs of three kinds of grape used in this study.
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skin flesh vine seed

Campbell early 2.96 kg 3.00 kg 0.25 kg 0.35 kg
Neo Muscat 2.00 kg 2.10 kg 0.29 kg 0.27 kg
Muscat Bailey A. 2.00 kg 403 kg 0.24 kg 0.40 kg

Table 2. Yields of 80% ethanol extracts

skin flesh vine seed

Campbell early 3.87% 5.34% 5.54% 5.62%
Neo Muscat 5.73% 3.80% 6.88% 11.17%
Muscat Bailey A. 8.82% 2.53% 7.07% 4.32%

Each value represents the % in materials
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Fig. 2. Mushroom tyrosinase inhibitory effects of various grape 80% ethanol extracts

njuwlgkAgo]l BalE o] 9l campbell early % & &0 v udte] & uf campbell early %= FoA
= #B8o] ¥ 3 tyrosinase A A EES YEFN T Neo Muscat EF0M &= WaE =
Eo] 200 ppmelAl 60.3% 9 AL S YEIYAL oFLe B 55 2 B Xx FE2E
A8 ZF 7 $Fstdt. £33 MBA F2& BE BYoA] FAFsE A4S e on
53] A4S & FF9 A4 FEE0 Hlste =& tyrosinase SAEE S BA

2. Wb A FE ] AEAESE E Webd Ao v XE JEk

vl o] Ao F==Z melanin®l 9ste] A A E ™ melanine] YA I HF-o ¥l 9}zl 3] Alo] o

[ e

L

EAsteE Webd A A ES] melanosomedl Al o] Fol it Alx® Zb7+e] R4S A5V}
mouse el @epd A AEZQD melan-a AZFoA MEL AEE depd A= m
A= dFS =487 938 10% fetal bovine serum ¥ 1% penicillin-streptomycin, 200 nM <]
phorbol-12 myristate 13-acetate 7} &% RPMI 1640 vj A& 37°C, 5% CO, Z7 A vl
sted EtOH / HoO = 6 / 4 & =21 Z}7te] Al5& 1 ug/ml, 10 ug/ml, 100 ug/mle] 5=
2 3 47 A3k A3 Neo Muscat W=, campbell B FE&E5 500 ppm A2l A] & A XA}
e doA] FomA AEAEZE ¥ 20% ol Hetd BAFS A AT Eg A

FEE2 AZHA FF 254 500 ppm A A 9 - 204%9] Atd G A S-S HERY
Rou 5 FEAA E2 AEFAES YEtdAdH (Fig. 3 - Fig. 5)
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Fig. 3. Effects of campbell early extracts on cell growth and melanin production in melan—a

cells.

After 3 days. Viability and melanin content of vehicle was set to 100%.
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Fig. 4. Effects of Neo muscat extracts on cell growth and melanin production in melan-a
cells.

After 3 days. Viability and melanin content of vehicle was set to 1009.
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Fig. 5. Effects of muscat bailey A extracts on cell growth and melanin production in
melan—a cells.

After 3 days. Viability and melanin content of vehicle was set to 1009.
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Fig. 6. Morphological changes of Melan-a cells (after three days).

3. Melan-a Al A A tyrosinase Aol 3t JA g7 =A

T

A A melanin A4 45 Bl FAE L ventagt dE FEE R A FEEC] A
Il AHHoRT EAE=  tyrosinasel] FAE A=A oAJHE F 71 f3ko
melan-a AEZE 9o AEzwFTHI A 715 718 F viAlE A AL PBSE Al

< lysis buffer (67 mM sodium phosphate buffer, 1% Triton X-100, 0.1 m
sulfonyﬂuoride)E HA71sk & M X E 438} ultra sonication 3t Th 9]

% 12,500 rpmell Al 20 #3F AAEE ste] Aozl AETdE wed A

"}%0}915}.

g 3222 02 ug/ml, 2 pg/ml, 20 ug/mle F% & H7}sle] melan-a tyrosinase 49
Ars SAS 23 EHZ"T“’] A FEE Bue ATt voy R EA R A=

T AN (Fig. 7). o] 232 & w melan-a MXF]A4 2 neo
muscat Y=, campbell W= FEE g dHgd AAH TAhEade= AxoA AAdE
tyrosinase®] &4 Alo] &g Zo] Fad AT = FAEh

A7k Eek A

1
sto] Hrgon
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Fig. 7. Cell extracted tyrosinase inhibitory effects of various grape 80% ethanol extracts
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Campbell early vine (100 ppm) Campbell early seed (100 ppm)

Fig. 8. Absorption abilities of campbell early extracts at UV-A (350-370 nm) and UV-B
(270-290 nm) region

Neo Muscat skin (100 ppm) Neo Muscat flesh (100 ppm)

Neo Muscat vine (100 ppm) Neo Muscat seed (100 ppm)

Fig. 9. Absorption abilities of neo muscat extracts at UV-A (350-370 nm) and UV-B
(270-290 nm) region.
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Muscat Bailey A skin (100 ppm) Muscat Bailey A flesh (100 ppm)

Muscat Bailey A vine (100 ppm) Muscat Bailey A seed (100 ppm)

Fig. 10. Absorption abilities of extracts at UV-A (350-370 nm) and UV-B (270-290 nm)

region.

A3 A B i (A 1A

1. Flavonoid 9] A%

E% A 59 flavonoid S TLCZ &9 $ HPLCE ol&3dto] A&t A= o
E3to] Mukel 7 F9] flavonoid (catechin, epicatechin, kaempferol, quercetin, gallic acid,
myricetin, resveratrol) & WE-E] Io AF|FEAZ AFESIITE TLCE silica gel F60 24
plate(Merk) S A}-&3}e] Chloroform/MeOH = 7/3 &2 A7|ste] AE-S &9l 5932 HPLCE Jasco
Co. (Japan) ¢] #2148 liquid chromatographyS A}-&3}% 32 Bondpack C18 (4 um, 300 x 3.9
mm) column < ©|&3}o] o] FAE 2% acetic acid’} &% water 2} 0.5% acetic acid 7} 3+
oL

% 50% acetonitrile & gradient® F¢ 0.8 m{/min® == &=3Fth Columne &%+
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A0CTZ 74 stden Alge HE2 280 nmoll A SASATH A5de gdd s5H T=5FE
55 10 mg/mlE W E2o] =< 3 045 um syringe filter (Millipore) 2 o #}3}o] A %3514 1L
olE EAE A RZ ALESIAT ZE Alge 33 WbE AYste JaAE AEE Y EEE
A3}l co-injectione A A|3FS] peak?] LAZ= sttt (Fig. 13-15).
OH OH
COOH OH OH
HO O HO O\

HO OH OH 0K

OH OH OH

gallic acid (+)—catechin

(-)—epicatechin

Ho\

OH

myricetin resveratrol quercetin

Fig. 11. Chemical structure of flavonoids in grape samples

skin flesh
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vine seed
(256 nm) (325 nm) (256 nm) (325 nm)

ECRGQKM mcn ECRGQKM mc n ECRGQKM mc n ECRGQKM mc n

Fig. 12. TLC of flavonoids and grape samples.
E: epicatechin, C: catechin, R: resveratrol, G: gallic acid, Q: quercetin, K: Kaemperol, M: myricetin, m:
MBA grape, ¢ campbell grape, n: neo muscat grape.
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13. HPLC chromatogram of three kinds of grape skin extracts.
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Fig. 14. HPLC chromatogram of three kinds of grape vine extracts.
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Fig. 15. HPLC chromatogram of three kinds of grape seed extracts.
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Table 3. Quantitative analysis of flavonoids in various grape sample

gallic acid| catechin |epicatechin|myricetin|resveratrol | quercetin | kaemperol

campbell
i 0.005 0.076 0.059 - 0.003 - -
skin

neo muscat

) 0.004 0.007 0.011 - 0.002 - -
skin

MBA
skin
campbell

flesh
neo muscat

flesh
MBA

flesh
campbell

0.003 0.031 0.025 - 0.007 - -

i 0.025 0.282 0.787 0.010 0.020 0.015 0.184
vine

neo muscat

0.040 0.182 0.527 0.014 0.002 0.018 0.026

vine
MBA
] 0.021 0.350 0.231 - 0.019 - -
vine
campbell
0.384 2.055 4.642 - 0.020 0.016 -
seed

neo muscat
0.195 0.568 2.886 0.080 - - -
seed

MBA

seed

0.094 1.093 2.375 0.075 - - -

Each value represents % in 80% ethanol extracts (w/w).

7)== A2l gallic acid, catechin, epicatechin, myricetin, resveratrol, quercetin, kaempferol &< %19
Zled 234 wme §EAAS W 247 65, 168, 21.1, 41.7, 43.0, 51.1, 60.6 FlA A== A

= 9o wek Aol w2 29 gallic acid, catechin, epicatechin®] %o AN
H G qgeFF9 flavonoid7t 15 ol AR, AAI AFo= diHor AL
Fol A= HAY FTH TS Aol wEk Zolrt oyt HAAHSZ campbell, neo
muscat, muscat bailey AMBA)9] o2 £ 35S BT (Table. 3).

oo

2. Anthocyanin A9 A&

EEo] gE A MAAEQ anthocyanin A% % cyanidin, peonidin, pelagonidin, malvidine] 7

= TLC=E &<l § HPLCE o|&3dte] A=Fs 2= Table 49t 2t} TLC:= silica
gel F60 254 plate(Merk)E AH83+o] n-BuOH/glacial acetic acid/water = 40/10/20 ¢] 9= &n& #7)
sto] AES &l 31921 HPLCE Jasco Co. (Japan) system= ©]-83}o] Bondpack C18 (4 um,
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300 x 39 mm) Column & o|&3le] o]FAL 10% formic acid’} ¥ water 2F 10%

formic acid 7} $FF%¥ acetonitrile & gradientE® ¢ 1.7 m{/min® == &3
Column®] 2%% 40TC= FA stdom A5 A& 530 nmollA FAHsAT. Al5dL2 ¢
A =y ¥4 FEES 10 mg/mE WES =9 5 045 um syringe filter (Millipore)
2 o] ¥3le] A %3} olf 4§ NER AMEEAY BE AEE 3 3 wE Agste] 3

al
THE A& A 2 EF=E 239 co-injectionS 2 A1 8] peakd U= ol

Bl @

OCH;

OH

HO oz +
HO o
O ) O )
A OH Z
OH

cyanidin peonidin

OH
HO o O
9@
Z o
OH
pelagonidin malvidin

Fig. 16. Chemical structure of Anthocyanins in grape skin samples

Pel Peo Cya Mal M C N
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Fig. 17. TLC of Anthocyanins and grape skin samples.
Pel: Pelargonidin, Peo: Peonidin, Cya: Cyanidin, Mal: Malvidin M: MBA grape skin, C: campbell grape
skin, N: neo muscat grape skin.
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Fig. 18. HPLC chromatogram of three kinds of grape skin extracts.

Table 4. Quantitative analysis of anthocyanin in various grape skin sample

cyanidin peonidin pelagonidin malvidin
campbell skin 0.048 0.002 0.082 0.153
neo muscat skin - - - -
MBA skin 0.017 0.006 0.051 0.108

Each value represents % in 80% ethanol extracts (w/w).

Ergdel MAAES anthocyanin A<
FoA peonidine MBA EFoA 71 =2 g
(Table 4)

ol

@3t A3} cyanidin, pelagonidin, malvidin< campbell &

B A9 neo muscat FE oAM= HEHA &)

mio F1~’

3. A#E AE] tyrosinase & A & ¥}

okx A #H flavonoid 7 F3 anthocyanin 4 ¢ mushroom tyrosinase &4 4 &= f‘e—
As AP} Fig. 19, 209 2t} Kojic acid® positive control® 22o] Hon Ao =4
< oA 73 2 FEES S YH Y sdstA AAISHA T

EE AN

[
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Fig. 19. Tyrosinase inhibitory effects of flavonoids in grape samples.
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Fig. 20. Tyrosinase inhibitory effects of anthocyanins in grape skin samples.
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7 9] flavonoid 5 resveratrol, gallic acid’} 7Hg =2 tyrosinase &JA1€dS YERN S ™ myricetin,

quercetin, kaemperol < 200 ppm ©ogolA  oF 40% Axel JAFAHS YERN I catechin}
epicatechin® A4S YeblA] ket =3F 7 4o shf% anthocyanine A9 F3 % wj&Fo| 2 ppm
o|3}e] AFEAAM T F4E AL peonidineo] W XS 2 ppm oA 20% ©]/de] tyrosinase®
A Adlste] 3 AEA S YEhdS 83

4. Ad Aol HEpd YA EANM Y Ax AEE H debd el A= dF

ol A=H flavonoid 7 £33 anthocyanin 4 S melan-a Al X 3 4zt g3 A
flavonoid S ol 4] epicatechin, resveratrol, quercetin®] 100 ppm oA AEAEE v A}
d A= 4283 E YHEE S ™ anthocyanin 59l A& peonidin ¥} pelagonidin®] & A X5
A glo]l Wty AAESS Ex oEzH o7 7ZhAATE A4S Ve 9T

gallic acid catechin
120 1 120
100 i=i"4 100 i__—i<i
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& i ® 60 F
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0 + content a0 b content
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Fig. 21. Effects of flavonoids on cell growth and melanin production in melan—-a cells.

After 3 days. Viability and melanin content of vehicle was set to 100%.
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Fig. 22. Effects of anthocyanin on cell growth and melanin production in melan-a cells.

After 3 days. Viability and melanin content of vehicle was set to 100%.
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Fig. 23. Cell extracted tyrosinase inhibitory effects of flavonoids in grape samples.
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Fig. 24. Cell extracted tyrosinase inhibitory effects of anthocyanins in grape samples.
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_40_

=S YEtlsdt (Fig. 25, 26).

catechin (10 ppm)

myricetin (10 ppm)

quercetin (10 ppm)



Abs

200 300 400 500
Wavelength[nm]

kaemperol (10 ppm) kojic acid (10 ppm)

Fig. 25. Absorption abilities of flavonoids at UV-A (350-370 nm) and UV-B (270-290 nm)

region. Kojic acid was used as references material.
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Fig. 26. Absorption abilities of anthocyanin at UV-A (350-370 nm) and UV-B (270-290
nm) region.
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2 ] 2 silica gel column chromatography ste] 57§ 2
TY(EY1-H)S Ao FAHFHAHE AEste] olF 8 25 YAl sephadex LH-20
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Fig. 27. TLC analysis of neo muscat extract and compound 1.
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Fig. 33. FAB-mass analysis of compound 1 (positive)
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Fig. 34. Chemical structure of compound 1
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Yen2zk ¥ed=2 7Y 28 54 HoJA procyanidin B2 ¢ 2zl AASAEAH S #
A3st7] 913k mushroom 8 2 SEMEZRF tyrosinase JA A, Aol AH o= dd
AAMEo MY AxAEE F depd Ao vA = s 58T 23 procyanidin B2+
20 ppmolAl mushroom @ tyrosinase &4<S 253% AAZ o wHed AAAEL F
tyrosinase @A & 17.9% A st cHFig. 35, 36). ol @A 7)|+=E 22 kojic acid®] &4 H T}
AR FEOEA O R tyrosinase A S AMETS AT F AT Wopd A EZRH
tyrosinase & F=3t WH melan-a AXE 715 #gs & mAE A AL PBSE AlH
st thS lysis buffer (67 mM sodium phosphate buffer, 1% Triton X-100, 0.1 mM
phenylmethyl sulfonyﬂuoride)E A7tslg k. AEE =3 3e] ultra sonication 3l °]E 1
AlZE Fok W3 3 12500 rpmolA 20 #3F fAEE Fo] doj AFAS dwd A ks
of §A8doR AT

45
40
35
30 r
25 r
20
15 r
10

5 b

0

d0.2ppm
@2
20

inhibition (%

procyanidin B2 kojic acid

Fig. 35. Inhibitory effects of procyanidin B2 on mushroom tyrosinase
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Fig. 36. Inhibitory effects of procyanidin B2 on melan—a cell extracted tyrosinase

Procyanidin B2 7} @ebd A AMxZe] AEs 2 depd A e mx
$18) 100 mm culture disholl ¢ 5x10° 7§¢] melan-a A E7} 3%
F 10% FBS, 1% PS 200 nm TPAZ} 4% RPMI #iA] & A}-&-3}¢
wl kA AT Al 24 well plated] 10° cells/well®] s%=2 vk A X 13?70}.1’ welld 990
ple] wAE wjpd ZolFHA Zbzte] »u R 70% o g2 *¢ procyanidin B2 €< 10 ul
5 3 41 A F AEAEsE Z dod AdFS SAsAT AxAEES wAAA F
PBS& washingd} 3l crystal violet (crystal violet 0.1%, 10% EtOH, Y™ #] PBS)E 200 ul 3
Zbetal 5 EAF AolAl wiekste]l doldle AlEE @Akt ol& AlF F EtOH 1 mle
d7rate] oA 10 ¥3%F shakingd ¥ 590 nmollA UV 425 A3 AXYELES
AAstdth w3 dabd A mA= FEFSs dolry] fdte] wix] A4 F PBSE
washingdtiZ 1 N NaOHZE 7}8te] WebdS 59 & 400 nm oA UV 525 S433
Procyanidin B2Z 3 ¥97F melan-a A ¥ g3 T =AH A3} 100 ppm FE=°1A 8.3%2]
A ZAPE RS BolA 389%¢] Wetd TS TAAIA 306%°] AEZAEE e dohd
AAFAH S YeEFWAL. 3 7542 Kojic acidi= 100 ppm F=olA 4%9] AlEXAAEE O
H Azbd A4S e o] Procyanidin B2¢] &Aoo 953 =9t} (Fig. 37).
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Fig. 37. Effects of procyanidin B2 on cell growth and melanin production in melan—a cells.

After 3 days. Viability and melanin content of vehicle was set to 100%.

5o Mz BAgel g FF U9 ALH G F UV-A (350370 nm) & el 2
of T ANF AN AR @ 5 o ZANF AxPFS Joqr wW UV-B
(270-200nm) e UV-Ael Wlsl stgo] gol 3% Aol AFaA @A U

dFsFS LA

i
o
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N\
>,
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o,
0
I
o
=
DX
™
Bl
-0,

o)

=
© 71t} Procyanidin B2E WEkEo] =0 200-500 nm e =45t 4 =
kpjic acidell Hl3te] EAIRE Z}2]d B GHolAe] F4E YEU O FHd E3EA UV-B 949
o Aol S Abdkste] dFsHA) B AAEY MAHRS e 29E VHE 5 e AR

dHt (Fig. 38).
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Fig. 38. Absorption abilities of procyanidin B2 at UV-A (350-370 nm) and UV-B (270-290

nm) region
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vtz =g w procyanidin B2 ¢4 HPLCE o]&3te] A#slitt. HPLCE Jasco Co.
(Japan) 9] #21€ liquid chromatography& A}-&3}% 3 Bondpack C18 (4 um, 300 x 3.9 mm)
Column & o] &3l o] &7 2% acetic acid’7} $H+t¥ water(§"A) ¢} 0.5% acetic acid 7}
359 50% acetonitrile(VIB)E Z7] £9lA 100%°14 70 B F {uwjA 55%=E gradientE
0] 0.8 m{/mine] =2 &&3I9h Columne 2%% 40CE F4 stg o A5 HEL
280 nmel A SAFAT AlRHLS 4 w5 devAZ XE gE FEES 10 mg/mlE
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Fig. 39. HPLC chromatogram of neo muscat vine extracts.

Table 5. Procyanidin B2 contnet in neo muscat vine extract.

¥ & r}z)

-
o
"
o
it

procyanidin B2 &% procyanidin B2 %

10 mg 20.1 ug 0.201%

A 4 A BFARGFTAA v G 1A A (A 24 F)
1. a-MSH & #=3F B-16 A|Zo| A A1 59 melanin A4 <A

B-16 cell mouse 3 melanocyte =4 % =0 2]&] Tyrosinased wWd o] =oji}m
kAl melanin A4S 71 AT 2 A3 A= o-MSHZE 253 B-16 cello] % F4F
E A2 (W, MBA, J¥=° A4, A, 99 Procyanidin B2E Aglate] a-MSHe| 2|3
= 9@ melanin &4 A3 AeE SAHst v SAE dRE N JhesAol e ARE

W stad s

A

7}. Cell culture and sample treatment

B-16 cell DMEM Hj Aol 4 10% FBS<} 1% antibioticsoll A v &FslA . vz 37T

N A 5% CO, 270t} celle] confluent Al #Fe}Al = 24 well plateo] 1 x 10° cell/well

FE2 BT 2441 7HE ot obg st A7l ol a-MSH ¢ samples #2331tk sample

st Al FAT Aol A A xS samples W FHrol ARGt Y o-MSHE HE s%7F 10 -100

nMeo] HE%E 190 ™ sample HFT L7 X=F=+ (1, 50, 100 pg/ml), Procyanidin Bl
H

(1, 5, 10, 20 uM) ¥ B2 (1, 5, 10, 20, 50 pM)7} == &}t sample stock solution &%
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7F 20 mg/ml (10% DMSO)ollem celle]l AH2ld @ DMSO+ Hdls%Z7F 0.05% STt
DMSO 0.05 %+ cell viability®} Melanin A/d el o} FFs 54 2tk 3 A3t cellS
et o e 3 3 A3 vfd a-MSHS samples A2 A2 3k}

. Cell viability and Melanin measurement

Cell viability®= MTT assay WH<S ©]839 M, melanin BA S ¥lA] AAH Fof PBS=
washing 3}ols= ¥ 1 N NaOH 1 mlE 7}t A melaning 5<% %o 400 nmolA UV &
FrE SASHATH

Sample®] Melanin A4 A7} Sample®] =Ado= Qg A dolr7] 93] cell
viability2} melanin A4 A4 =L Table 6 o #o] EA 3FA A= MBA #5°l
Ao M= Aol A AESE UMY melanin A A 397} %—3— Aoz Yelgtt (Fig.
40-42). 3F°] AHANAN = AE S-S HolA F%en Melanin B4 A E3 Holx &%
th 3% HoAe A HEE FFo] 100 ng/mllA 54 B A82A A @
BHolth A HXE A sample 50 pg/mloll A 22} control thH] 48.80 + 9.30% <} 39.65

10.93%9] MY AEEL Ho 2 =248 Boy MBA A sample control tH] 90.43
1127 9] Alx AEES HolHA Melanin A4S 50% 7H70] &0l &35 Ho] ofhe]
AE 54 Hol7]l= st ME 545 53 melanin A A 27 2u thE mechanism
© 2 melanin XS dAeE Aoz AZE O melanin A A A& mechanismS &3}
71§18t sample® ZAA3IA T 3% sample & W= MBAE A9sh AWyl PELE =
Al melanin A4S AAet= 2H(E B F AT AN Hx =] W= sample 10 ¥ 50
pg/ml Fxol A= ME 543 melanin A4 A 23 EFE B ey 100 pg/miell
A 78 sample 96.23 + 12.15 % ¢ A<E& 3 control WH] melanin A4 51.21 + 16.26%
E HYT HIEE sampleS 9362 £ 10.29% AEEo control WH] melanin A 60.84 +
416% 5 B3tk o= A HEE Woo] wW AE AEEA Ve AdE 7HAL v
2o 4| 9 Zéili W= sampled melanin A 94| mechanism A7-¢ FH =2 A3
t}. Ao glojAE= A MBA, ¥ EX sample =F melanin B4 oA &3E g
SAnoH AolA= MBA #Fo] WaddAe FExLer AW FFo] ny #HEo Fa3
A dido] E Ao|th Procyanidin Bl1e] 4-$ 9 s=7bx] #Hebd AG A 2 cell
viabilitydll 7] x]&= < &Fo] vjH] 3¢t} Procyanidin B2l 74-¢- 20 uMol A 2F7Fe] melanin &
A &3E B 71 555 50 uM7ZHA AP W ol WA melanin A4S HAth ot
3l FEo A procyanidin B27} celle] Aol <7t FEFS F= AR HAOY o]= cell
AEo] 9&FS F0] melanin AL JA il Xt} procyanidin B2 AFA 2] melanin A A
oAl &z ek stk (Fig. 43).

H+

I+

.|_4

Table 6. XEA 59 a-MSH 2 A3 B-16 Al A9 cell viability2} melanin A4 A
el
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Concentration

Melanin contents

Cell viability

sample (ug/ml) (% of control) (% of control)
10 90.23 + 1.57 102.95 = 2.77
78 4 50 100.16 £ 2.23 99.83 + 4.14
100 103.74 = 0.61 92.23 + 3.33
10 96.86 = 1.76 102.38 £ 1.06
MBA 50 99.09 + 0.71 103.13 £ 2.60
100 102.87 = 2.72 101.24 £ 157
10 95.20 + 1.90 97.95 + 4.38
AEIE 50 9592 £ 259 9761 £ 4.23
100 100.66 £ 1.94 98.18 £ 6.88
10 9357 £ 254 98.19 £ 6.20
74 50 1545 + 816 48.80 + 9.30
100 1875 + 3.06 22.97 £ 392
10 98.79 + 241 100.93 = 2.23
Seed MBA 50 51.62 = 20.47 90.43 + 11.27
100 32.17 £ 1591 62.26 + 1547
10 79.48 + 591 100.86 £ 0.96
HEE 50 9.38 £ 3.99 39.65 = 10.93
100 254 + 0.83 1541 + 0.07
10 112.64 + 4.99 105.67 + 5.70
A 50 119.18 + 4.29 103.92 + 2.87
100 51.21 + 16.26 96.23 + 12.15
10 105.89 + 3.40 102.64 £ 1.07
MBA 50 108.31 = 7.80 100.58 = 5.14
100 81.86 £ 24.60 91.45 + 15.85
10 101.09 = 3.87 104.89 £ 6.80
HAEIE 50 93.64 + 553 105.28 £ 7.98
100 60.84 + 4.16 93.62 + 10.29
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Effect on melanogenesis of B1 in B16 cells
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Fig. 43. Procyanidin Bl, B2 a-MSH = A=3F B-16 AXA 2] cell viability®} melanin
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B3] 913 western blotting 28-S A

X,

o] wd

o,
k1
il

melanin A4 A9 THAP ol

Al &+ o
7}. Cell culture and Sample treatment

Cell ¥lF =42 1. 7} 9F 2t} western blottinge] AF& 3 proteing 7] 930 cellS 100
cmm’® culture dishol Al wleFalg 3 o-MSH (10 -100 nM)Z MBA # =Z% (10, 25, 50 p
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g/ml), vevtx=zk o
DMSO #7212 1. 7}
t}. sample ## =4
7 v d a-MSH®} samples M2 A @3k o+
samples #o} Fi yw A o5& WA

ATt

F%% (10 , 50 pg/ml), procyanidin B2 (20, 50 uM) =]l a}ic}.
Zoh 100 pg/ml sEv Alx 540] Zete] 2 Aol A= A9 sk
T MR Yol AAA Y WA a-MSHSF sample A2 & 3
(Fig. 44) ¥ A2 & v5< stFrF a-MSHe}
(Fig. 45) 2.2 9] western blottingS 2 A3}

d=
s}
—8‘

. Western blotting

WX E o] Wl Fof PBS® washing dlls= %o Trypsine A #3te] AEE HoJuisd

2o %o 278 PBS®E washings 3} t} Lysis bufferg® Y3 30%
o 5 WFx] gk Fof 13,000 rpmolAl YAEE 3 F ATAES Ho] o] diHE AlE=Z ARE
sttt A=Fe Fal 24 AE AT 80 ngd @WMES 10% polyacrylamide geloll H7]19-&
3FA T}, nitrocellulose 9ol blotting A7l ¥ 5% skim milk® bocking 3521t} primary
antibody ¢} &7 v k3t o secondary antibody©ll ¥ <Fslal ECL kitE ©]-83}o] bandEs &
15k ok

A 21S gy & Folk Aole AA G &S s AY. Fig. 44 3 Fig.
45914 H oA 5 a-MSH * 8] ¥ Tyrosinase®] & &S Z7F 319012 MBA A sampleg A
o]&EH 0 2 Tryrosinase Wa=Fo] 4SS 135t Fig. 4401]/\1 MITFe =&

= a-

o
oﬁ, N
N

9 ¥ FE

e wre] oEHom WwdFe] A Gtd 53] o MSH ¥ Hel Folw H4 292

o) shglt). ol J1E =T Aset hE Ao thaAl FAslol & western Aol A

Qi AT Fig. 443 Fig. 45014 22l sl5o] Trp 19 wud W@ o] Sdvks ol
"

Trp 29 2&d=F F7H= oAl glsto]of shvd Trp 1 @i d o] WA wof] HA so=t

o] A% 7]¥€9 a-MSH A& Al Trp 1, 2 @ do] Sojdts= Ao Hol | v Ao

A e Wk ek JomtAaZt @w FEE % Procyanidin A g Al TR EXHO=

o] F4st= Aoz AZAEY. Procyanidin BoE iAo 2 TRP-1, TRP-2,
3}

Tryrosinase & %
MITF ¢ 2d =S western blottings %3] &3ttt (Fig. 46, 47). Fig. 4714 MITF2]
| <] °

PHAPE BEo| JEHon wHN] 24 hgrov] LuMoAe] Ass th2Al Tp 19 v
A EEe Wt g9lon) Trp 29 WABe Folmt Aur) Bt
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Fig. 44. a-MSH (10 nM)¥ MBA A sample (10, 25, 50 pg/ml) A2 ¥ 3 o F wjd ¥iA &

#]
Zro} & A3 oA Tyrosinase, MITF, TRP 1, Tubulin %22l 43S western blotting %
& 2ol sl th Tyrosinase?] W& L sampled] T& JEHOE ZoJt= ZS s
TRP 1 ©@9¥A-L2 50 pg/mioll A gAstAl 71 did wdd o] F7hshsloh.

a-MSH -+ +  + 4
MBA - - 10 25 50
Tyrosinase

TRP1

B-actin

Fig. 45. a-MSH (10 nM)¥} MBA # sample (10, 25, 50 pg/ml) *&] % t}
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2 ZolFa ywx] A 3= x5 Ado A Tyrosinase, TRP 1, 2, B-actin ¥ A ¢ dtg S
western blottingS £3] &< 3t th Tyrosinase?] &S sampled & oJFEZX O F ZFoj=
AE el e TRP 1 @ a2 50 pg/mlol A gdsiAl 2 wid el gFo] F71st3d

o},

e-MSH — + + + + +
Extract of branch - — 10 50 — —

Procyanidin B, — — — — 20 50

Tyrosinase

Tubulin

Fig. 46. a-MSH (100 nM)¥} vlewl2ZF = F=FE (10, 50 pg/ml), Procyanidin By (20, 50
uM) e F 3d 7 ud mjxE Zol F AEFo)A Tyrosinase @Al Wd S western
blottings %3] <l 3t} Tyrosinase? W3S sampled & FEZHOE Fol=x= ZHO
2 Jddn.
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a-MSH - + + +
Procyanidin B, - — 20 50
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l
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(
|

Fig. 47. a-MSH (100 nM)¥ Procyanidin B (20, 50 pM) 2] & 3¢ 7+ wjd A= Zo}
= AFAA Trp-1, Trp-2, MITF @@ o] W8-S western blottingS E3] &9 st}

B-16 cellol /] a-MSH * & % Tyrosinase %@ #o] 57}8= signal pathway= 1H-5 <}
2ol Ayl # 4 Atk o-MSHO A= AlEUolA cAMP =9 715 7HAew o=
CREB®| <Ittsts S7bA1A MITFS 2 @S S7F A7l vhAl MITEE AARIAZA
Tyrosianse, TRP1, 29 @& ZFS F7HAZIH o]= melanin® A &S S7F Av ol¢ H
=2 a-MSH+ ERKS &43 Al7]+= pathwayS %3] MITFe &= 7154717 = SF=d|
o] = Mo A melanin A HFS 243 U9 mechanisme 2 o]s]¥ il St} o] & EF
= MITFY 2#%3 #a¥ pathwayold MITFS] DNA binding affinityS 2 aho]
Tyrosinase W3 Fe st FA o] Wtk a-MSH”} PI3Kinase ¢ Akt $1AFstE A &)
oz &z o7 GSK3Be °otaE Adistm gelalsl® GSK3B7F MITFE <lAksl A
710 2 A tyrosinase®] M-box binding affinityE <7447 Tyrosinase @& W& 51
YAolty, MBA A FE&, dlevtx2z W& FEE°|Y Procyanidin By EF9 7H
Tyrosinase D@ FS AATS B F Ao MITF EdHFol= ofFd JFS 574 %39
o vtz 2 AXE] Aee wEl o-MSHel 93 MITF #&o] & A 4 7
MITFe] &&o] W3} §glo] Tyrosinase & o] sampled] 93] &% th= 32 samplee] CREB
o] Qlitsl H Erke] €743t Hrh PI3Ke &/4dste] #d & & due AS 9udth = a
-MSHel 9§k PI3K Asj &35 PIBK #7435 T3 A7 pathways A3 & 5 9l
= Zlojth. o]4te] Ad= MBA A F=&, vevwazgt W=
melainin A4 GA| 7] A o] HS=3ttt= 979y Procyanidin B
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Cell signaling pathway (MSH) B16 cell
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Figure 48. B-16 A|Xo] a-MSH *I2] % Tyrosinase %7} % melanin /¢ <7}
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Ae ARSI AL o]F dFd HHSE AR UV-B ZAME £ 2 3] F7HAAE)

35 F=3A T (Fig. 49).
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Fig. 49. UV-B induced hyperpigmentation in brown guinea pig skin

3.

o

A 20 A 3} 24

npA e 24 AL e E R YRS s T
o] vlempagl da A5 e} EAdn| it o = 9
g 5d)E FJFAH F 1 Xz
5 #EEAY. =X 8 FF9 IFAMe WAzl Fig. 50 % #Zew CR-200
chromameter (Minolta co. Japan)%® =783k Lzte] W3tz Fig. 51 o YEFSITH

Control 1% 2%
(70% EtOH) | 2022k Wl 20FAZE

ne
)
tot
=
|
ol
&
=
)
—111
=
o o
rE
o
g
T
T
2
T
N
Il
o,
2,
e
o

Fig. 50. Representative photographs showing the depigmenting effects of Neo Muscat vine
extracts
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- AW BEAN BE AgEE Fojd o7 ol #EEA fsdt

- AEsE MY ATSHAY Ay dz2ad AFD(FAD)T AT AT FolHd Aol
= AAHA kv

- AEEE #A &2 Ay BRE FoloA Sold v o dEHA Funt

ojge] ARERE v erhs
Aot Fojd A A
M= Soldt whh o] da

Aol Arbge -4 B 2 000 mg/kg BW. o] 3oz Algwch

Table. 7. Body weights

Dose Day(s) after treatment
G S

O (mekg) - 0 7 14
Male MeantS.D.  208.0+6.4 294.7+7.6  356.249.8

Gl 0 N 5 5 5
Femal MeantS.D.  156.7+3.4 196.6+6.5 211.6+8.0

emae N 5 5 5
Mean+S.D.  206.3£8.5 300.1+£2.7  352.5+21.8

Male
N 5 5 5
G2 2 000

Mean+S.D.  156.6+4.6 195.949.5  216.5%11.6

Female N 5 5 5

N: Animal numbers

Ak A=5RkeS Hrtshr] skl AAIE A
o R AIFe dE AR E I glom, 1]
Aol golate] MeElw At & A

TA(2006.12.1 TEHH93] 7N

]
AN Adeds E719 gbyel #8sko] g

t}. New Zealand White E7E St RIFAIY 5
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3

=gd A3 F = Fo] AFEZH 01 mLe AFH Horslu = T2
x5 o] FAA sk Ml F AP =LY FEHAE f8 et ks Fa oF 1 23
AAAY. 1 % 3tele NEEALS ATem 20730 2 Fol 4T FAe WEFFFA 20
mL AEZ Agste] 18o7F F83] AlH st
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Fig. 52. Eye photographs of no-washing group at 7 days after application of test article
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el A A F A=A F(PLDE 0.04% 45 A
ol’de] 232 New Zealand WhiteZ] E=7]°l that Ald=2do] dF-AI4L HA=4 &2
(None irritant)?] A o2 H7bE .

Fig. 53. Skin observed at 24 and 72 hours after application of test article

2. 3532k A

Aol Ji A Aes Hrietr] 98 A 2 AY
(A F o) oFE et Al A12005-60%) 2 OECD Guideline for
testing of chemicals, Section 4, TG 406 “Skin Sensitisation (adopted 17th July 1992)”3} 3t
T3SIA AT L] AP EY AR HEol] #E 1A (2006.12.1 sEFHAAS] HBILA
= oot AAAT

) A4 4 ]

O SANEEE A SHF

(W) AP EE4 : DNCB; 1,chloro-2,4-dinitrobenzene (sigma)
(th) Alek: FCA : Freund's Complete Adjuvant (sigma)

White Vaseline (puretest® USA)
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Sodium Lauryl Sulfate (sigma)
Ethanol (MERCK)

Corn oil (sigma)

Oh A= AEEEE s 2 AAIA BHESRTE ol8dte] MY v=E A

] 0.1% FER ZAst] ALttt

(3) AIgA

(7} &% (A1%): Male, Albino guinea pig (Dunkin Hartley) :{Sam: (DH) fBR}
(W) Ta9d: AlEts vpole Fglol (A7]% QA A=s 77-1)

(th) FdsE7dd), 79 2 AFHH: 30ukg] (57F) 555, 309.1 ~ 3364 g
() FoAA TEFAE), 74 2 AT 2008 (5A) 6579, 386.2 T 4341 g

7hH FEASA 7Y IASA 1

O #74:
Ao 84 &% 224 T 236C, AUHE 539 T 629%, 3713814 10~153]/hr, =9
AlZE 12A17F (L A8A ~ 2. F84]), % 200~300 Lux® 71UT A§Ao|A Azl S8
& wolgte] &3k 2 AF7IzE st A AR

@ A5374 2UHY
A7 5 249 2555 s A7 9sdte] vl 30wvtt 4 Hew, 2%
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@ AFEEAE, AR B S8
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gdd SEFE AFAHA ANHY AERTY LHEDS ARTHAREE BHE 09EH B
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Table 11. Mortality and clinical signs(Group Summary)
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No. of Induction Challenge Mortality

Group  Sex Animal phase phase (dead/total) Clinical Signs
. . 0 % No Abnormality
Gl Male 10 Test Material Test Material (0/10) Detected
Control Control 0 % No Abnormality
a3 Male 5 0.12%6 DNCB 0.12%6 DNCB 0 % No Abnormality
in corn oil  in 80% EtOH (0/5) Detected

() A3}
Z

ARG 7IZE Eet iz vl

o

W SAA FARE ATHsts BEHA &Sk

Table 12. Body weights

Weeks
Group
1 2 3 4
Mean 403.28 466.19 525.33 582.19
Gl S.D. 14.37 23.10 33.15 40.92
N 10 10 10 10
Mean 407.17 450.09 501.96 555.90
G2 S.D. 18.71 9.30 8.36 5.62
Mean 409.90 467.81 514.23 574.92
G3 oD s e el s
N 5 5 5 5

N : Number of Animal

Table 13. Evaluation of skin response
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A Z A} @ Sigma-Aldrich Corporation
2 E ¥ 3 :083Kl1124

(Zh) 7=

les! % Acetone

C A S N O .:67-64-1

Al Z A} @ Sigma-Aldrich Corporation
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Table 16 . Mortality and clinical signs

. Day(s) after treatment Mortality
Animal No. (dead/total)
Day 0 Day 1 Day 2 Day 3 cadstota
1 NAD NAD NAD NAD
2 NAD NAD NAD NAD
3 NAD NAD NAD NAD
0/6
4 NAD NAD NAD NAD
5 NAD NAD NAD NAD
6 NAD NAD NAD NAD

(b AlFWst (Table 17)
A7 T ATt oA RE AFFEAA A AT T BEy
AT
Table 17. Body weights

Animal No. Treatment day 3 day after treatment
1 374.23 410.76
2 383.78 386.07
3 374.04 366.25
4 384.67 379.81
5) 376.99 402.32
6 388.90 415.55
Mean 374.04 393.46
S.D. 388.90 19.22

(th) A-g5299 ¥z 2 H7t (Table 18)

UV ZAF 324, 48 2 72 A 7kel]l UV ZAFG 93} v Z2A g o o] v Fuks-S
=45 Agd 7ol S 7t 2 B E S oug yRNkgE 3
/d (Phototoxic index)& “0"S.2 YElY F=AS FdelA] v =42 H7t
W FANEELR] 1 % (w/v) 8MOPE A g #3232 UV A &, 24 AIZFEEH 72 A
74A] EdE 9 Kgo] by o] FE Ao 7422837, “1.837, “0.77 o2 W 7tE o] mildly
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phototoxicet =22 H 7} At}

Table 18. Evaluation of phototoxic test

UV -irradiation site

Non-irradiation site

Phototoxic
. - a)
Test | Animal | o 4opr  79hr | 24hr 48hr  72hr | ndeX
materials No.
E O E O E OlE O E 0O E o 2h48h7h
r r r
1 o 0 0 0 0O 0|0 O O 0 O 0|0 0 O
2 O 0 0 0 0O 0|0 O 0O 0 0 0|0 0 0
J) 2.0 2
2 3 O 0 0 0 0O 0|0 O 0O 0 0O 0|0 0 0
EEYE 4 O 0 0 0 0 0/0O O O O O 0|0 0 0
222
1% 5 O 0 0 0 O 0|0 O 0 0 0 0|0 0 0
&
6 O 0 0 0 0O 0|0 O O 0 O 0|0 0 0
Iifétjf%? 0 0 0 0 0 0 0 0 0
1 O 0 0 0 0O 0|0 O O 0 0O 0|0 0 0
2 O 0 0 0 0O 0|0 O 0 0 0 0|0 0 0
Distilled 3 O 0 0 0 0O 0|0 O 0O 0 0O 0|0 0 0
water 4 O 0 0 0 O 0|0 O 0O 0 0 0|0 0 0
(Negative
control) 5 O 0 0 0 0 0|0 O 0O 0 0 0|0 0 0
6 O 0 0 0 0O 0|0 O 0O 0 0O 0|0 0 0
Iirrfétj;%‘? 0 0 0 0 0 0 0 0 0
1 1 2 1 1 1 0/0 0 0 0 0 0|3 2 1
2 1 1.1 0 0 0/l0 0 0 O 0 O0/2 1 o0
1% 3 2 2 2 1 1 1]/0 0 0 0 0 0|4 3 2
8-MOP 4 1 2 1 1 0 0/l0 0 0 0 0 0/3 2 0
(Positive
control) 5 1 1 1 1 1 0]0 0 0 0 0 0]2 2 1
6 1 2 0 1 0 0/l0 0 0O 0O O O0/3 1 0
If;gjf%? 283 183 07 0 0 0 [2.831.83 0.7

¥ - Irritation index of UV irritation site — Irritation of non irritation site

P (XMax. score of erythema and eschar+> Max. score of edema)/animal number
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E ; Erytherma & Eschar

O ; Oedema

AE (Discussion & Conclusion)
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5 A REAERS

A Z Ab gk eFE T (F)

2 E ¥ 3% :41HBKO8

(th Fdd==4

2 % : Chlorpromazine hydrochloride
Cas No. : 69-09-0

Al z A} o Sigma-Aldrich Corporation

= E W < (8138

(2h) 71E

2 2 Acetone

Cas No. D 67-64-1

A Z A} o Sigma-Aldrich Corporation
2 E W 534064

2 2 1,3-Butanediol

Cas No. : 107-88-0

Al Z A} o Sigma-Aldrich Corporation

= E ¥ 309443

Ao F2A=A1E Fad A AFEEE OAdEE HuFodsrk: Fo&doer 3 &
A AGFE o] &3l A ste] dAERE A AT  AldS AldEd a9z
& o]l&ste] AR D fHRob7| Al ARES T A UFE 4] Chlorpromazine<-
Acetone®} 1,3-ButanediolS 3:72] v &= &3l &3tolS o] &3to] 7HERAo = 1 %,

ob7| Aol &= 0.1 %9 L g FA s

) A4 4

A B} Belste] APBA L Folole] B, b L BAH HE AL

2 AlgshA] ookt

(4) 2137
sEA W 7YY AS4A 1
As 2 F : SamDH-714 Y
Ta4 D (F)AELR vRol Q. FElol (A7 E QA MEs 77-1)
THA A (F=F) 1 72 (duA- 5 vk, & AlF- 20 W)
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Al &t g TEHS EAES 7 A
(0]
12 4% 1011200 0 100 % A9 4
] =] =2

2% SA 0 1201-1210  HWEERS R

. 1% .
3+ T A 1310-1310 ) 0.1% Chlorpromazine

Chlorpromazine

) #2H5% 0,25 7,9 12 9)

ZIu=g el A H9eo "8 AR7E ARSI F FCA(Freund's Complet
Adjuvant)9} A HH AN ATFE 1112 2 1 mL& 2cmx2cm 27]
o] 4 JH BAgel viro] dUiFARE & A=A FFEHoR IUFAHTES
= stripping 3ttt

o] & 2cmx2cm A7]9] #HFHA AFEH 05 mLES HE&sta, H[AFA Ho|x
(Tegarderm, 3M)= 3143} 2 Al7F Bt HAMNHEE At ANHE 5, 2L
ZAF &2 (Tyler Research Corproation, Canada)S ©]-&3Fo] UVA(320 ~ 420 nm)
o] H%E YAt 10)/em®7F F=E UV dosimeter(Tyler Research Corproation)Z
o]-&3te] FFE FAsta, AE AT AEt 2ASA T

olggt AAHS 1 ¢ 1 3], 3 3Y 2 Fo ZA F 6 3 AAsAh oluwl, FCA
Frate e 1 gert AAs . SANET B dAdETS AP EL FoALY

N, Jo
o
2
()]

B
2
=, = = A
. o] ¥ TAFEe} FASHA UVA(320 T 420 nm)e] HF YA 7t 10J/cm27}
HEE U dosimeter(Tyler Research Corproation, Canada)E ©| &3t F&s =
gatar, ALk dA8g AlZbEr A AT AR 2 FAdETS APEA
Ty sdskA A

() - &5

OL3A &7
RE & dste] mid URkSAe] WEh 5 R AAdEEe FFE wd 1
3| Aot

®
X
oy
AN
ol

BE BB gt 45, FRA L 1A FEREH FRAMA WF 18 S
4srerh,

DEREDEIEE
Aok A9 AL F, 24, 48 B T2 A7 Fol 4gNele] WHE frow
#se] 3,10 ol whebA Hrhselok
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[Table 20] F724d el AA 7]+
BFRAE A B4 7+
0.1 ~ 05 Practically non-irritating (*}=F°] A ¢ ¢15)
0.6 ~ 1.2 Minimally irritating (V] ¢FsFAl 2= 0] A S)
1.3~ 25 Severely irritating (29 3tAl A= A <)
26 7 5.0 Extremely irritating (A3 R =9o] AS)

(v}) #2722l EAA2] (Statistics of data)
A% datar= Hd XFHAE RS 2, Ado] gk sfAe SPSS E A3 2 13 (ver.
10.1)S o] 83te] xv+79 student’s testE E3 FoA ASES 2AA &%)

®) A=} (Results)

NEAG B AT FEOA ol QMg WA 2 AN BE
pRHA . O, SANEES 1 AL S F 1 FAGE F 27 Ao
3% ortesh AelA shael A WAPFHE WA ] SherAk 2tk

Table 21. Mortality and clinical signs

Grou Sex Nug}ber Induction Challenge Mortality Clinical signs
P ) phase phage (dead/total) &
animal
100 % 100 9% 0 %
Gl Male 0 Test material Test material (0/5) NAD
Sterile . o, a NAD
G2 Male 5 distilled . .ite“le 20 f ,
water distilled water (1/5) Moribund 2
Sterile .
L Sterile 0 9%
G3 Male 5 distilled 4, tilled water  (0/5) NAD
water

NAD: No Abnormalities Detected

. One animal was found with right forelimb caught in bottom of the cage on o7

days after 1° induction treatment and was euthanized (animal number: 1204).
(W) Alswst (Table 22)

A7 T AsHste dolds BE AfdsEodA BAAd A St

At
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Table 22. Body weights

Days after treatment

Group 10 6 13 20 27
Mean 289.17 325.75 380.57 440.07 501.03
Gl SD 6.28 13.86 17.18 17.28 23.61
N 5 5 5 5 5
Mean 288.01 336.53 388.34 432.94 476.08
G2 SD 7.54 16.01 27.89 23.30 38.31
N 5 5 5 5 4P
Mean 287.24 327.75 368.64 433.38 471.38
G3 SD 7.34 9.03 6.79 9.90 22.97
N 5 5 5 5 5

?: Body weight of animal allocation, N : No. of Animal

" : One animal was found with right forelimb caught in bottom of the cage on 27"

days after treatment and was euthanized (animal number: 1204).

(ch #8599 #3 2 7} (Table 23)
Wakoks] A9A 2L F, 24 AR 48 AZF L 72 ARk A9 A 2AG G 1) 2A}
goje] Wypues PAH A AFRA Folw W YT Fu U HE
5o WP S FUEA eob FALAAFE 247 0 Vo AFHAG v,
P ETAMNE FW 5o IRukgo] wEHo] $744 4% (Photosensitization
Index)7} 24 A|ZE, 48 AlxF B 72 AlZbe] Zh2E 16, 1.2 R 102 FIHE Sl
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Table 23. Evaluation of photosensitization test

UV -irradiation site

Non-irradiation site

Phototoxic
: . a)
Test pAnmal [ oge 4ghr 72hr | 24hr 48hr  72hr | index
materials No. 54 485 79h
E O E O E O|E O E O E O
r r r
1100 o 0o 0 O O O]0 O O O O 0|0 0 O
yem~| 1102 |0 0 O 0O O 0|0 O O O O O|O0 O O
S
grege| 103 0 0 0 0 0 0[O0 0 0 0 0 0|0 0 0
FE= | 114 |0 0 0 0O O 0,0 O O O O 0|0 0 0
1%
4 o 1106 |0 0 0 O 0O 0|0 O O O O 0|0 0 O
Irritation
, N 0 0 0 0 0 0 0 0 0
index
1200 /0 0 0 O O O|0 O O O O O|0O0O O O
. 1202 |0 0 0 0 0 0o|l0O 0 O 0 O 0|0 O O
Sterile
distilled | 1203 |0 0o 0 o O 0|0 0O O 0O O 0|0 O O
water
(Negative| 1204 |NA NA NA NA NA NA|NA NA NA NA NA NA|NA NA NA
controD | 4095 |9 9 0 0 0 0|0 0O O O 0 0|0 0 0
Irritation
, N 0 0 0 0 0 0 0 0 0
index
1301 |2 o 1 0 1 o0o/0 0 0 O 0 O]1 1 1
1302 |1 0o 1 0 1 O/0 O O O O O/1 1 1
1%
enop | 1303 /2 0 1 0 1 0[0 0 0 0O 0 0/ 2 1 1
(Positive | 1304 |2 0 2 0 1 0/l0 0 0 0 0 0|2 2 1
control)
130 /1 0 1 0 1 o0o/0 O O O O O]1 1 1
Irritation
, o 16 1.2 1.0 0 0 0 16 1.2 1.0
index

¥ Trritation index of UV irritation site — Irritation of non irritation site

P (Sscore of erythema and eschar+3score of edema)/animal number

E ; Erytherma & Eschar,

O ; Oedema,
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=]
=

1

pzS
=

(9)

sy < ON OwIom N
e N N > o
Mo 75 E%QELWM >
" T e P ® gy &
5o M#@ﬂ% -7 nEm
Booo G nEHEEEEE
< % Tl lles #21212121212
N o BN P e & i = | E|E|E|E|E] 8
. " %%WEZ o el o o
®OXKR L S I . <2 S8]818
e o o oF W N [ ) [ N <
mbvll OEO ~ X &O q S| |
g g 2T ™ ) B =
0 —
P ge ITghr IF : 3P
P ogix fzizh  af -~ Z Y
= &Mlu.rmo;b ﬂuﬂwﬂm@o %W; i < <
® X N T o s W % el T T .
— ~N oo ™ " o o ™ EO%3456
o v ]1r1wa|L€ ey __OOOO
v °§Y <PomEx m¥ T 2 3 I e D
! u,xﬂrmg. ZHTﬂIwMIﬂr o X o ri%%SSWW
o o SR R y s G mﬂ._l_cccm_
3 : o 3N &9 = o c|lE|lElE|E|E
< LET TTEvEn i G ANE=E
A o —
C G i Rec o T < i -
oS R P W odo £ N a 0 c
=) o T 0 g H 5 2 "y (s X mr -
o TR ioom,g w%fr T X e ol
. N e =K S A o ~ x 2 SIS S|S|8
i N Mo %o NJmmmmuw Y 0 9 a S22 E]E
o B R = - ! X ‘[ Ak K o o R w by | ohy o
= = W S M mﬂ? ﬂux ql il S ) 2 Lo | | o ﬂe oy | mhy W ~
- a2 L WX LET = oz Uﬁ_ Co T | [ [ e =) 2
By %o g 3 G o " 3 S |oh|w|x | S
<% ol < S =t w3 X = rddkdbdice 3}
&o Ho RO R zwﬁ_Wh%Lﬁ Wﬂow o a mauﬂlﬂiﬂ_/lulul_zﬁe
i S 5w O L = = X B t155577%.w1
< o XN ﬂﬂ_EH_zwc] N :Wﬂ.q I3 S‘A# E;ﬁri‘l«.nlagx
- T S o I B o o 8 st ) 2L
o B R l%iwwﬂ T T ok W g 5 o | | | | D | S|
X = oA Lﬂrl_x > < T o ‘m,_m._ Q MR R Hl o M
i~ g gy D e W = i £ 1ur1r1r1r1rﬁzn
™ m W o Nl R M. o - X0 ca T o)) mhy ~ T|T m ob of | 7| 5
© 7 g = R~ .. <t = | = |T | T || 3
o~ T <
< = o || = || @
3 ” < wHLSSBM%%M?

- 86 -



7Fo AR A

18-6041¢] <174

e
l

prl

SRR F ]

2ohe

of uf

At

(1)

)
39

Ap Al 9] 715l

I3
=

- 18-60A1¢] o do = 3

ol
=0

N

)
pE

3
)
L

il
ey

Hom AW oA

A

& 2

78

N

(2) A9 7]

o}

R

of 7l&H 5ol 3

Kol
=]

A

o] =
IR

o]

o

-
ey

0

R
Ne!

PAY et e A4

S

A

+ A}a)

5|
pud

(3) Al

)
=

ox

ﬂ
Th

il
23]
i

)
—_

B
)

7

HE 2

ol
=

@) AF gl 4

o0

R

gl

,._mo

ato] 30

E Aguyel A

(DA A

=0

SRR

&

A%

-
e

o

NF

—_—
o

il
1t

&
Nfo

b e,

_87_



S wAgol A% A
- gAY A Age] W Adow AYel Adel BT A5
- et A@Ae B ol AdFde] Agel dvkn AAHE FS

g A" AR
IQ Ultra™ chamber: Chemotechnique Diagnostics AB (Sweden)
Micropore tape: 3M / Medical-Surgical Division

Microman (M250): Gilson, France

Marking pen: Skin marker Slim (Sweden)

o Al

- Ag F9I+= 70% ethanol®= A& sk % A=A Z T},

- AlY 24 6F2 distilled waterdl =g ti=7242F 2.0%, 15%, 1.0%, 0.5%, 0.2%, 1.0%=
5] sto] A&kt

- ZuE AF EF 20uE IQ Ultra'™ chamber Well #3 5 A3 Rl 5 R o] ¢lo]

micropore tape> = 1A F T},

HES A8A7F Bt x5, HEE A AT Foli= skin marker® Ad HYE FASL

30%, 24717k ol 7t AW ¥91E BAHAT

_l

A AA 302 F¢ 24A7F Fo st 95 98- Frosch & Kligman¥ The
Cosmetic, Toiletry, and Fragrance Association (CTFA) guidelineS %+d 3k t}2-2] 7|0
ukgl 3 718l oh(Table 25, Fig 54).

Table 25. Recording of patch test reactions

7% Grade A 7+
+ 1 Slight erythema, either spotty or diffuse
++ 2 Moderate uniform erythema
+++ 3 Intense erythema with edema
++++ 4 Intense erythema with edema & vesicles

1+: Slight erythema, either spotty 2+: Moderate uniform erythema

or diffuse
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3+: Intense erythema with edema 4+:Intense erythema with edema

& vesicle

Fig. 54. Clinical standard photographs of visual assessment for human patch test

i)
=2
=
ot
o,
=k
rE
oo
[l
|
N
N
lo
fru

48N7 R T2ARke] Wit WS EE wmsglen, 7 ¥

2
stol 1 AxE WA

Y x 100 x 1/2
4 (Maximum grade) x n (Total Subjects)

7h AE At

Al A3 F 33 0] Frojstdlod, 1ol @este]l HF 329 o A AR A d A
Aokl FFAte] Hat A2 39944681 Mo, HudE 494, HA AH-2 204 A
o A dAEe] AREAAS Al o8 AMEdoH, 1 Ad= the3) 2ok (Table 26)

Table 26. Skin characteristics of volunteers (n=32)

SENESS ME (5) g (%)
74 95 8 25.00
T4 o5 13 40.63
T/ 5 7 21.88
R CEL 2 6.25
24 3] 5 2 6.25
L 0 0.00
71} 95 23 1 3.13
AT A 3 9.33
0 4 1 313
S4ERAE 14 o) 0 0.00
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Table 27. Results of human skin primary irritation test (n
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Al 8 A AAlEe Az (A 145 2 A E)

S aAz AuE doraz TEQEEe Add 48U (Fig 5). Wora% T
YEe 20009 99 Zol FANE FHAA 3908 ke A FR4Z AL 94
F FEEUL 8% ARES AEoAel FEAN 1 ALA 3 3| R wUREGN. o
o4z FEAE oA offshm 50°C oA A WY FENE olgdel $FAU F £2
Azshe] 206 kgol AANFHH ] FRFEEL AT (Fig. 56), FE4L Table 129 2
o}

Fig. 55. Photograph of grape vine

Fig. 56. Photograph of freeze—dried grape vine extract

Table. 12. Yield of freeze-dried grape vine extract

Hertazl =g TANE FEE TE
39.08 kg 2.06 kg 9.3%

IEYHE FEE Yu9 IFHE &wl 6F (1,2-propanediol, diethylene glycol(colorless),
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diethylene glycol, dipropylene glycol, 1,3-butandiol, glycerol)o] W3t & == AJFsT X
EdE FEES 1% ¢ 05% s==2 Zt7F &slste] & A3 1,2-propanediol, diethylene
glycol(colorless), diethylene glycololl 9] &al=7} Hkom E3] 1,2-propanediolol] A ¢ &3
L7F 7H skt

1%

Fig. 57. Solubility of grape vine extract

1: 1,2-propanediol, 2: diethylene glycol(coloress), 3: diethylene glycol, 4: dipropylene glycol,
5: 1,3-butandiol, glycerol

of SHH ARAES ol §okol A
[©)

2 4
Q01455 Ao MaTh B e
ke
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by >

10Y & ﬁﬁﬁﬁ

_|

4°C 2 37°C 50°C

Fig. 58. Color changes of grape vine extract solvent(in 1,2-propanediol)

Table. 13. L-value of grape vine extract solvent(in 1,2-propanediol)

sample =5 (7C) L a b

05% =g =8d (27]) 4 30.42 -4.38 8.03
A 31.66 -4.65 8.12

37 31.41 -4.59 8.13

50 30.4 -4.36 8.15

05% =g =8d (10¢d %) 4 279 -2.3 7.87
A2 21.03 -0.6 8.86

37 18.12 -1.55 6.85

50 13.84 -0.25 8.03

4. B#7)17F B 2o & S8 A4

—_—

1,2-propanediol®] =<1 % 10 ¥zt 4°C, &=, 37°C, 50°C

r
H

r‘E o,
2

o
-

Bondpack C18 (4 um, 300 x 3.9 mm) Column < ©]&3}o] o542 2% acetic acid’}
water ¢} 0.5% acetic acid 7} 7% 50% acetonitrile < gradientE® 9] 0.8 m{/min
£Z3t9th Columnd &%= 40CE f4 stgom ANE9 AELS 280 nmolA =
. Gallic acid, catechin, epicatechin, myricetin, resveratrol, quercetin, kaempferol, procyanidine
d¥A3= Fig. 59 % Table 14. o YEPHA 2™ procyanidine B27F 37°C o3¢ &
Al AE ZAste AEes UE oY gt Aol Bk g 7|3t wE

= A

o rlo &

5}

ol
o
32
i)

2
> 0
—_ OE‘

o R oo oom A
4
H
e

oo
s

rE
b
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240 000

200,000
180,000
160,000
140,000
120,000
100,000

£0,000

20,000

standards
resveratrol

gallic acid

myricetin

procyanidin B2

cabeikin l epicatechin

kaemperol

quercetin

150,000% uy
140,000
130000
120000
110,000
100,000
90,000
80,000
70,000
£0,000
£0,000
40,000
30,000
20000
10,000

10 day, 4°C

BT fmin]

_94_



150,000
150,000
140,000
130,000
120,000
140,000
100,000
90,000
B0,000
70,000
60,000
50,000
40,000
30,000
20,000
10,000

10,000
110,000
100,000
30,000
80,000
70,000
0,000
30,000
40,000
30,000
20,000

10,000

110,000
400,000
0,000
80,000
70,000
60,000
50,000
40,000
30,000
20,000

10,000

10 day, room temp.

—

RT [rmin]

10 15 F 35 40 45 50 55 60 85 70 7 &0
10 day, 37°C
—

RT [ie)

10 15 ] E 40 45 50 55 60 65 70 75 a0
10 day, 50°C

RT [rrin]

10 15 20 E 40 45 50 55 60 &5 70 % &0

Fig. 59. HPLC chromatography of grape vine extract solvent (in 1,2-propanediol)

Table. 14. Quantitative analysis of ingredients in 0.5% grape vine extract solvent (ug/ml)
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. . procyanidin | . .

gallic acid catechin BY epicatechin | myricetin | resveratrol

0 day - 4.42 30.52 61.42 54.32 0.28 0.12

4°C 8.12 33.75 51.34 53.34 0.22 0.10

RT 1.96 37.18 65.83 67.66 0.24 0.07

5 day

37°C 9.73 32.43 35.80 41.17 0.28 0.09

50°C 3.89 29.73 35.79 35.50 0.30 0.08

4°C 6.48 31.46 43.55 34.94 0.31 0.07

RT 2.02 28.19 41.12 40.54 0.35 0.06

10 day
37°C 3.68 26.38 28.59 29.60 0.16 0.09
50°C 3.79 28.62 28.86 38.80 0.27 0.08
5. AlAIF ] A=

Axd I=gdd FEES A5 J7bste] odEds Alxzstdn tAl2 Fig 60. 3 2t Al
AFY AYRS TEQPBEFEE, AAF, PUATeo|R, Azdyszge Il
=g A, O X2, wERR], EFE, Ao, nXAFEE, HHA /M EYH X AR A&
o, tel EAe) A Ao, AFehesAsolE, Aure/Pe/E7FER, F2FEE, WX
FEE, AdFEE, AdFEE, HAeFEe, IVYF=E, AT, BYAFEE, AR
AFEE, AENFEE, QoW FE5, I FEE, stol=2ZAM o HEH A, 8432
A, droutdF, F3tdvle, dSAHEgolF, AugEeotaddolE, C18-21¢4%t, Egjt
A6, WARE, e, SRIFFaAlE, sfetoldER|oE, ZeTeMd 2t Eee}
olEEZ A HolH o] E, ofENEZANLY, dHAER] fihFo|tHode], fylzdd Ry o]
e aEdEplodtol B, AR e st aE o], Agtulo] =3, ololdloulo] =, ofAld
FEIA, vhh Al S, of 2z E R sAbe] =, shobrhul ok 0, B A M A, M%)
RN, ~fEoEE Y, duter N, &3, YU A Z/WAZZELH, x| Z&, A2

Q2 g wAEgedl, HsAloerE, 2guieil Fdatebdl o Al o2 A5
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A9 A AAEe] AT FHHA B vle s AA (A 3A4F)

o gEe] QA TR WF AT /FE FA Hug A9 49

Table 15. Name of tested materials supplied from sponsor

Hs” Ag =4 73 Fradi 8% Al &
~X A
Aol slolE o HH FEE
25  |(SCINIC White emulsion) s o HH As is
- Al A+ FEE
g e
Aol stolE o
26 |(SCINIC White emulsion) o g As is
— o)) %A 3
28 Squalane (negative control) As is
NS AFEEAD BX A
ERRAL =
(1) A1 3=t
Az A7 2 AL FEEe 184 T 604 P EE oA 30W o)
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FoolRe Agsgon, Jg a4, FARI By ¥ ZREZS ofre Yo
TARAS W ADE FHES S

() G AIN D ol BAE BT A5

(2 AF F ABBAAN A% Rl WA P

(3) P2 Aa Agke] Ww Agow AP Ao VST 55

4) 71e @A gl o) A@FAol AFol Avkm AEE S

ko AE AR

IQ chamber: Chemotechnique Diagnostics AB (Sweden)
Micropore tape: 3M / Medical-Surgical Division
Microman (M250): Gilson, France

Marking pen: Skin marker Slim (Sweden)

2k A1 HH

(1) A8 F9+= 70% ethanolz A3 5 AzxA A

@2) ANA=4de Jﬂ/‘}oﬂ/ﬂ Age Ae] 12 A&k

(3) A ;% 2 20 plE IQ chamber Weoll AatA7l & A gF-9)2 5 F-2o] o] micropore

Al

]_

=
X
K
Ir
N
o
>,
L
offt
o
-,
ki
b
ol
e
m
b
[rt
2
X
rt
o
K3
rr
wn
7.
S
=
Q
=
=h
v
=
il
>
o)
-z
o
i
=3
ol

R
rﬁ‘
o
N
X

e HE AA 307 T 24A7 Fo] b T F wr2S Frosch & Kligman”# The

Cosmetic, Toiletry, and Fragrance Association (CTFA) guideline®”& wked st t}g-o] 7)o
ute} 33 7}et S tH(Table 2).

Table 16. Recording of patch test reactions

715 Grade i I e

+ 1 Slight erythema,either spotty or diffuse
++ 2 Moderate uniform erythema

+++ 3 Intense erythema with edema
o+t 4 Intense erythema with edema & vesicles
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1+: Slight erythema, either spott .
& Y POty 2+ Moderate uniform erythema

or diffuse

3+: Intense erythema with edema 4+Intense erythema with edema

& vesicle

Fig. 61. Clinical standard photographs of visual assessment for human patch test

7h A3 ARt W
ABARE YL T2213ke) Bt W RE vaetglan, 4 Fdle F B WEEE EoR &l

o AsE #gsa

Grade x No. of Responders
Mean = 2 ——————————— x 100 x 1/2

[} L
Agem, A3 AWAL 504, HA AWAE BAAG. A A 5o NRSHL Aw
s AHRN O, 2 A= tE3t 2 (Table 17).
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Table 17. Skin characteristics of volunteers

(n=31)

EERER aE (5 H & (%)
74 95 11 35.48
T4 95 15 48.39
4 9 1 3.23
FTAA 5 3 9.68
24 =5 1 3.23
T A 95 0 0.00
71} 95 A3 0 0.00
A= A 4 12.90
w7t A 0 0.00
shEF-28 (1 o) 0 0.00
F v 0 0.00
frobsxl, olEY 4¥ 0 0.00
7= =4 7 22.58
(2) A=}
2 A PGB = offd JENEEE #FAE A g tH(Table 18).
Table 18. Results of human skin primary irritation test (n=31)
No. Hl o =
Wa R of 48hr T2hr drsri2
18 244
* TeSPO| 1, | oy | 3+ | 1+ | 2+ | 3+ | 48h | 72n | M€
nder an
Aoy slo]E oA (SCINIC L
2 White emulsion) —A] & Al 3% 0 001 00| 00
Moy glolE oA (SCINIC e
26 White emulsion) -t Z A% 0 0.0 1 00 | 00
28 |Squalane (negative control) 0 - - - - - - 1001 00| 00
HET APEAD ©F $A
5. ZAe
2 APEAL QA 97 AR SHoA Az HFY EXZ ddETh

2. NAES QA Mol g7 MuES A

7 A" Al
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(1). AFE™E: Mol slolE odHd

(2). A9 B A2H A

(3. AF FEARE: XM FEE, IEGT FEE, &5d

(4). AF] AR 8F FF 1Y 23] ok, A¥ o= AF A BE 7 A@F-9ol 21

B3] FA171th 98 A= block randomizations 3 F 1FOE Lol AIFES ﬁil‘i—lﬂ
AFE A, AF B w22 vt27 8ta, B 25 EH AF B, AlF A 22 v24 3
o AE By

2 AFE WY Al g 9 R Ads w3 Ad A A gdaEs AT A
T gpe] ek 9o zeld A & MEDE ZAA43stal MED® 375581¢ 3)dsts 29 dE
AEk 25-9e] ZAbsle] QlE¥Aom AMAHAS FEAHT AR Fed 873 AlFAS
AEBE 19 23] 255 3t AEAS A3 AFAS 25, 475, 677, 8 & AN &
dF7ME FE RN wEE pEeta ARKIEG S AT T3 Mexameter MX 18

(C+K, Germany)®} Spectrophotometer CM-2500d (Minolta, Japan)E ©]&3t 717|432 A&
of ol uF wjwlgig PJristHa, Algate] #z 9@ Ao gHS T IF HAAHS HI

RE doJEe BAA fFoXS SPSS Package Program 115& o] &3t om, FU v 3 A}
A whE S5 HolHo EAsts oS (REAE)S 1dsty] 98 wESA EAE
A1 (Repeated Measures ANOVA)S #-&stdth 72 AlE 7F vlale AFANS A9 3=
BAgste]l Hlash= T EAHEA(ANCOVA)S ©]&38taL, Ald¥ 5 Hlal= RM ANOVAS
o]-§-3to] =<lstdtt
o Al A
1. 3= 54
217 ] o A FATE 2 Al ot A TR AIMA A #BE A Tt
Aol Fogk 9 A SAQF REAS S BY o3 2ok (Table 19).
Table 19. Skin characteristics of volunteers (n=21)
Item Classification Frequency (n) Percentage (%)
1 0 0.00
I 95 g I 0 0.00
(Fitzpatrick skin type) m 16 76.19
\Y 5 23.81
20t 2 9.52
A = 30 5 23.81
40H 14 66.67
(2). 95w a3
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(7F). Mexameter MX 18& o] &3 #Hetd A
NPT zate] AFASE A AR 2F

ol A N =S E ekl

2t AR S Aldaty gRTe] "ebd %
t}H(Table 20,21 Fig. 62).

AN

T %= RM ANOVAE o]

Table 20. Melanin index of control group and test group

1&
Ny
(@)
;{N
o0
N
of
>,
X
2
o)
=)
k)
rC
N
0
e

Group Week N Mean™ SEM SD
0F 21 221.75 8.35 38.26
25 21 209.86 7.87 36.07

o % 4% 21 202.36 775 35.50
6+ 21 198.05 7.50 34.36
8+ 21 191.24 7.46 34.16
0+ 21 225.43 8.11 37.17
25 21 210.36 741 33.95

Al gt 45 21 203.94 7.60 34.81
6 21 199.10 745 34.15
8+ 21 190.37 7.08 32.44
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Table 21. Statistical evaluations of melanin index by RM ANOVA

Ho%erliicneg S Value F Hypothesis df Error df Sig.
GROUP 0.006 0.124 1.000 20.000 0.729
WEEKS 5.997 25.486 4.000 17.000 0.000%
GROUP =
WEEKS 0.358 1.521 4.000 17.000 0.240

xSignificantly different at p <0.05.

Table 212] Group*Week (s 7F*

A (Week) @ ghol F293 2tol7F s & F Auh webA] 7 AJddE 3 Zol&

olr 7] 13l ANCOVAE o] &3t F4staon, L3 Algdad dixaty 2 AdE d%
A

N
Y
E
>
=2
R
e
4»
X,
r
S,
=
fol
£
ofo
2
it
2
ol
D
rl
( &‘?_’
9 o
T
>

[l

N D e G —— COI’I’EIDD group

=B=Test group

Melanin index

18000 el e R

170.00 . . i ,
0w W 4% BW 8W

Fig. 62 Melanin index of control group and test group
xp < 0.05 vs. before treatment (OW).

BN 7 AN AR vEE el welhd gel §9% Aol $lTH(Table
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Table 22. Comparison of melanin index on control and test group

Type III Mean ,
Group Week df F  p-value
Sum of Squares Square
27 83.931 1 83.931 1.398  0.244
AlEt 4 31.856 1 31.856 037 0544
Vs.

gz 67 48.021 1 48.021 0438 0512
8T 157.561 1 157.561 095 0.335

x*Significantly different at p<0.05 compared with control group.
*ZF Al 7 HE s ANCOVAE A8 072 38 BASIY BE43519 2.

© 7 AR A% ws B

A FAE A2 vl aA
HATHp<0.05, Table 23).

Table 23. Changes of melanin index in control group and test group comparing with each

time point of after treatment against before treatment

Week Type III dt Mean = pvalue p-value |
Sum of Squares Square Bonferroni
27 vs. 07 2967.625 1 2967.625 56.170 0.000 0.000=
45 vs. 07 7888.048 1 7888.048 81.245 0.000 0.000=
65vs. 07 11792.646 1 11792.646 80.209 0.000 0.000=
8Fvs. 07 19545.621 1 19545.621 82.821 0.000 0.000=
27 vs. 07 4764.984 1 4764.984 53.448 0.000 0.000=
B} 45 vs. 07 9699.941 1 9699.941 99.995 0.000 0.000=
e 6Fvs. 05 14561.807 1 14561.807  123.162 0.000 0.000=
8T vs. 0F 25816.080 1 20816.080  142.215 0.000 0.000=

x*Significantly different at p<0.05 compared with before use.

(1}). Spectrophotometer CM-2500dS ©]-&3F 34 ==
G—Zr 8F & AlH A Spectrophotometer CM-2500dS ©] &3}
A=

AFARES A3 AR 25, 457,

ZF A L=, a*, b @b

=

-

O
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L Luminance parameters (¥ X<z} ¥7])
a*: Chrominance parameters (2] 2}<12} green—-to-red)

b*: Chrominance parameters (2] z}<¢1=} blue-to-yellow)

7 AREE 24T A

24, 25, Fig. 63).

i)

o glxae] Lx g% RM ANOVAE o] &3t #2431 th(Table

Table 24. L*(brightness) value by Spectrophotometer

Group Week N Mean™ SEM SD
0 21 59.65 0.49 2.25
25 21 60.49 0.49 2.24
o % 45 21 61.09 0.46 2.12
6F 21 61.78 0.40 1.83
8+ 21 62.37 0.45 2.04
0F 21 59.54 0.46 2.11
25 21 60.43 0.47 2.17
Al 47 21 61.15 0.47 2.15
6 21 61.84 0.44 2.02
8+ 21 62.59 0.46 2.11
I ALy Sk SUMEes g3 naans 1l

Table 25. Statistical evaluations of L#*(brightness) value by RM ANOVA

%O‘%Fgclg Value F Hypothesis df Error df Sig.

GROUP 0.001 0.029 1.000 20.000 0.866
WEEKS 11.887 50.518 4.000 17.000 0.000%
GROUP =

WEEKS 0.410 1.743 4.000 17.000 0.187

x*Significantly different at p <0.05.

DAWeek)2 Le @ FI2 Aol7l A2E & + A0k 7 AYY 22 Aol o omﬂ 9]
TG AT dEwe 24 AdE A5 wse RM

3] ANCOVAZ o] gate] HAstglon
ANOVAZS o] gato] A4 Fo4S &
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53.00
B2.560
g2.00
51.50
61.00
60.50

=¥=Contral group
59.50

£9.00
5850 e R T .
56.00

Lx value

0w W 4 EW EW

Fig. 63. L* value of control group and test group
xp < 0.05 vs. before treatment (OW).

EAA 724 "M A Atz Rl g grle] frelgk Aol gl vH(p<0.05,

Table 26. Comparison of L* value on control and test group

Type III Mean .
Group Week df F Sig.
Sum of Squares Square

27 0.021 1 0.021 0.048 0.828

Al 45 0.246 1 0.246 0.601 0.443
VS.

oz 6 0.192 1 0.192 0.280 0.600

8+ 0.957 1 0.957 1.045 0.313

xSignificantly different at p<0.05 compared with control group.
®Zh Al 7 MEtES ANCOVAE A& 073 g HAste] B489 5.

N

F A 3 24
23 BF AFAE A% wA ALg 2F SR 8F F ARAA fel

B AT (p<0.05, Table 27).

ST
o
2 £
[‘-LI H]I

4

B v )

A

B

k3|
=

oA ©
12

=
Jus)
il
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Table 27. Changes of L* values on control group and test group before and after treatment

Type III Mean _ Sig.
Group Week Sum of df F Sig.  Bonferron
Squares Square 1
27Fvs. 0F 14.784 1 14.784  26.399 0.000 0.000%
45 vs. 07 43.863 1 43.863 133.089 0.000 0.000%
o ="
65 vs. 0F 95.958 1 95.958 124.216 0.000 0.000:
8Fvs. 0F 156.020 1 156.020  134.445 0.000 0.000
27 vs. 07 16.510 1 16510  56.391 0.000 0.000=
45 vs. 07 54.080 1 54.080  106.736 0.000 0.000%
AR

6Fvs. 05 110.401 1 110.401  118.269 0.000 0.000*

8T vs. 07 194.439 1 194.439  232.462 0.000 0.000*
x*Significantly different at p<0.05 compared with before use.
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I} MBAH= F=E+ gallic acid, catechin, epicatechin, myricetin, resveratrol, quercetin, kaemperol
o] 25 FhrH o © =

Fgoz gfHo UTE ols AW wwedS HAS A} epicatechin, resveratrol, quercetin®]
melan-a A|3Zol A Webd LS FAAFS 9l A webA] o]Eo] XY Ee] ujuigido] 7)o
T3 e AR EEEH LY FEEEFE ARxdAY dAFAES o
dS o] procyanidin B2 9& 73} ©]9] tyrosinase &
Ao AR AA DA, 2D Adas s o A2 melan-a AE
oA kojic acidEtt -3 HepdgAEHE YeERHS stk o] e tyrosinase AE/do
kojic acid Bt} sro} th& MAoA| 7| o] e AoRE FAH ventAgt gy s HEete] o
o] =gzl e 7)oss gRlety. =l tietel= 4 F9 anthocyanidin A

(cyanidin, peonidin, pelagonidin, malvidin)< ! GA4& gl
MBA A FZ%, Uovt2gt d& FZFE9|4 procyanidin B 252 4% a-MSH A& ¥
B-16 cellell 4] tyrosinase & &2 3 3
FA Fepdeh M Fxd B AlE a-MSHell ¢ MITF 2

}Ko] Fdo
/\O

Mo}t MITFS] 2ao] W3l glo] tyrosinase ©d o] sampleo] 93] =A== A

.~

M

2 o] 2
CREB®] <I4tst ¥ Erkel €43t B PIBKe &Aste #d 3 4+ due S ov g
= o-MSHoel 93 PI3K A3laxE PI3K &4 3stE T3] A 7]+ pathways AZte] & &
AL Aot} olAte] Ayt MBA X F&5E, Uont2azl WaE FE5Eo|4 procyanidin B9
melainin A4 A 7] o] H]S=EthE= 2lv] o]} procyanidin Bo= EEXN o] -9l tHEA
Trp-29 L& o Zojux= HAo 7 #HzH ).

Brown guinea pig & 5 F&d A9H-B o2 IR AALNALE GE Y onAR TEYFE F
ZE2S 1 ¢23 F 87 =xs A7 FroEH] gRAAstanE g% + 3y AFU|ts
oF | BRHA Fo] ol AT = AAHA ol 3 IrdE FEES 1%E SHTOl 59 GLP 7|3

=4, A=, AR, 957k
]

I
[l
o
o,
)
ot
iih3
_E
av
ol
s,
s

y O, O™ 10 =0, = /= BA A R
o AdAA=AE A xedE FEEC] 1%% 2% - SRT & RFolA M) B &
A= AE =

2 AT A% 58 vy SgE AR EE2d IEdE FEEY &dE AE A
1,2-propanediol®] #<& &322 YeEhW 10 L7+ 4°C, A=, 37°C, 50°C B3t %9}
AlZre] 2 Mol SR FHHSE SHT A L-FRAG RRETF F3 V|t 4
oAALFE Mo Wyt = Yelgon 50°Col BatE §98 ALs 4°C, F, 37°C R

of o FotAte] FAtket AMEwWErt YEelUR = &kt EEE gallic acid, catechin, epicatechin,
myricetin, resveratrol, quercetin, kaempferol, procyanidine B2 %74 @72 3}+= procyanidine B27}
37°C oo 2ZolA BAA &A% Frahstes A4S el oY giitEe dio] Raes
2 717 mE 2 Wste gl
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