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SUMMARY

I. Title

Development of Natural Functional Cosmetics Using Extracts of

Larix Kaempferi Needles

II. Purpose and Necessity of the Research

Recently, many products using natural resources is very popular because Well
Being i1s applied to all of items such as food, cloth and houses. For a long time,
forest resources have been used for medicinal purposes, and the development of
functional products using biotechnology has a great possibilities to develop
competitive industries. This time, development of the products is intensively
studying in medical supplies, healthy supplements, antifungal and materials for
making perfume.

It needs lots of money and time to develop new medicines using medicinal
resources. However, the development of toiletries will become a bright prospect
industry through less investment rather than development of new medicines in
Korea. Consequently, the development of natural functional cosmetics using
natural resources will be a dominant position against foreign companies

Currently, it is reported that the section of hoof shapes in cosmetic is quite
developed to compare with the advanced countries but the section of material is
not developed in Korea.

Cosmetics industries are rapidly grown up because of the elevation of the
income level and increase in society activity of women by economic growth.
Therefore it has grown into the high technology industry to many customers’
desire that prefer to functional and natural products. Environment of domestic

cosmetics industries mainly depend on imported resources which is required the



development of natural resources using high profitability resources and advanced
materials. However, many studies of medical function using forest resources are
doing but it is not combined with industrialization.

This study used needles of Larix Kaempferi which were widely planted and

rarely use for the development of functional cosmetics using the extracts.

IM. Contents and Scope of the Research

1. Bioactivity and chemical constituents of the Larix kaempferri needles

O Green needles (4.8 kg) and fallen needles (85 kg) of Larix kaempferri
were separately collected and extracted with EtOH.

O The extracts were evaporated under reduced vacuum pressure,
concentrated the successively fractionated with a series of hexane,
methylene chloride, ethylacetate and water on a separatory funnel to get
some freeze dried powder.

O The extracts were isolated using column chromatography (Sephadex

LH-20) and TLC(Thin Layer Chromatography)

O The structures of isolated compounds were characterized by 1H, ISC,
2D-NMR and FAB, EI-MS spectrum.

O Bioactive test(antioxidative antifungal, cytotoxicity and antiimflamotory test)

of the isolated compounds and the extracts.

2. Biological activity and commercialization of the Larix Kaempferi needles

extracts.

O Tests of basic bio-activity efficacy
- For the development of functional cosmetics, activity tests such as
antioxidative,  antifungal, = whitening, astringent, moisture—containing

effect and improvement in wrinkle activity tests.



O Basic activity test in extracts of Larix Kaempferi needles
- Experimentations of toxicity and extracts

— Clinical demonstration of products

O Production of functional cosmetics using extracts of Larix Kaempferi
needles
- Stability test of the extracts and products
- Scale up and pilot test in the extracts
— Scale up and pilot test in the products

- Prototype production of functional cosmetics

IV. Results of Research and Suggestion for Application

(+)-Catechin, (-)—epicatechin, (+)—gallocatechin, isorhamnetin-3-O-fi-D-
glucopyranoside and kaempferol-3-O-[i-D-glucopyranoside were isolated from the
ethylacetate soluble fraction of the green needles and 2"-O-rhamnosylvitexin was

separated from water soluble fraction of the green needles of Larix kaempferi.

(+)-catechin, (-)-epicatechin, kaempferol-3-O-a-L-arabinofuranoside, kaempferol
-3-0O-a-L-rhamnopyranoside, laricitrin-3-O-fi-D-glucopyranoside, quercetin—3-O-[i
-D-glucopyranoside and cedrusin were purified from the ethylacetate soluble
fraction of the fallen needles and (+)-catechin, (-)-epicatechin, and 2"-O-
rhamnosylvitexin were isolated from the water soluble fraction of the fallen

needles of Larix kaempferi.

Six compounds were isolated from the green needles and eight compounds were
isolated from the fallen needles. However, there were no big differences in the
chemical constituents between green and fallen needles. All of the isolated

compounds were flavonoids besides one neolignan compound, cedrusin.



(+)-catechin, (-)-epicatechin and 2”"-O-rhamnosylvitexin were isolated from both
green and fallen needles and this fact suggests that these constituents may be

major constituents of Larix kaempferi. needles.

Ethylacetate soluble fractions of the green and fallen needles indicated higher
antioxidative, antiacne bacteria and antimicrobial (pityrosporum ovale) activities
than the other fractions and flavan-3-ols such as (+)-catechin, (-)-epicatechin
and (+)-gallocatechin indicated higher antioxidative activities than the other
compounds including controls. Flavonol glycosides such as quercetin-3-O-fi
-D-glucopyranoside and laricitrin-3-O-fi—-D—glucopyranoside also showed high

antioxidative activities.

In the anti-inflammatory test, most of the fractions and isolated compounds
showed the similar inhibitory potency for NO (Nitric oxide) production to the
control, particularly for (+)-catechin, (+)-gallocatechin and kaempferol-3-O-a
—-L-arabinofuranoside, which could inhibit more than 90% of the NO production

implying excellent anti-inflammatory activity.

In the whitening test, the extractives indicated low inhibitory potency for
tyrosinase compared with control which indicated that they had weak whitening
ability. In the anti-toxicity and dermal irritation tests, MTT assay results
indicated that no toxicity appear at all concentration.

Human test showed that the product showed the decreasing of wrinkle during

eight weeks and moisture-containing effect.

Extracts and isolated compounds of Larix Kaempferi needles showed good
antioxidaive activity and anti-wrinkle effect. Also, some of the isolated compounds
had anti-inflammatory activity. Thus, it is considered that further reaction effect
tests on the Larix Kaempferi needles indicating such excellent functional activities

should be carried out urgently. Also, using the know-hows obtained from this

_10_



study, basic investigation on other forestry resources and continuing development

of new materials with superior function are necessary.
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1.4 8
YA (Larix kaempferi Carr.)e 2U5-3}(Pinaceae) A ZU5-%(Larix)ol 43
4 FguFo|rt, auFHE Sk A9 104 250F¢] wxse & 79 AE
o® fEudel= 65 25Fo] Utk dAUFO] £H Larixs ‘FHEE o AE
of ‘Zt=(lar)oll A FelHE A=l Fx7F B7] wiol A o]Foletar gk AU
%42 10Fo] Hyb skgie] xS fElygtel = dAdYH-(Larix gemlini var.
principis-ruprechtii Pilger.) ¢t Y44 (Larix kaempferi Carr.) 20| 3t} ddyr =
WFA, T, gt #Esta fYuels S ol HHE Apetar WAkl &
T3 AAES FAdsta e W ZhEd syl EEell= ojHel = A ek
F=oH(AH, 1996; ©l, 1997).
PEe 8 Ao w 1904del =dEHAew F5 ool o r ArEo] 9l
= FEve Fo 2¥FEFY stvolth #o] 30~3m, AF Im7HA A, £3
2 AR @01%3 7 Ao R o] "Holxw Frdd AriAE dow
HAW w2 olgl & AA 7% ), 4L gre maAolu MPorA A3 7
2 GRAER 0] o THdE B9
40~5077F d ZRA el Bojdth e FgemA Aol wEa 4 &
FFEol TR B SATE HAolth BAle ASA, HEA] Fol 220
FHdAE HEARE AFsta d3 FA4 ndAE SREEE), A EH),
(A, 1996, = &, 2003).
= - & A7dASS Miki 5(1979, 1980)> W oAl 4
M9 glycerol F=A<F 4782 dihydrobenzofuran %4 2 37§ phenylpropanol i
FAE GEsda, AAFNA 3Me AZE lignanAl 8F3HE<l  guaiacylglycerol i

oL

f

o]

j
01 il
2
ofo
o
fu
_|>L
o
it}

—guaiacylglycerol ether, leptolepisol D, leptolepisol E & H 13ku} 9l o1 Tanaka
5(1997)2 oA diterpene 3}EE 10709} sesquiterpene 3EE 27 2 A 2§
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diterpene acid 3}3FE<9  methyl abieta-8,11,13,15-tetraen-18-oic acid, methyl
16-nor-15-oxodehydroabietic acid, 12,15-dihydroxydehydro abietic acid 5 37H¢] &}t

s deste] Badte 5 FE dEA @UstA A7 AP EHAY. sl AR
= Choi(1985)= Y94 F==LS 2R E taxifolin, f-sitosterol, isopimaric acidS w2 3}

Fom, Kim 5(1997)2 <Al (+)-catechin, (-)-epicatechin, kaempferol-3-O-

f

arabinofuranoside, kaempferol-3-O-arabinopyranoside @ Y44 FEAE = H1

A g2 2"-O-rhamnosylvitexing @233ttt 3 Hwang 5(1998)2 HSH% F
=2 5H AMEZE dterpene 33HEQ 6-acetoxylmanool or 13-hydroxy-8(17),
14-labdienyl-6-acetate®2 ™ W3l FTEAAS AAGSI S, FHE Yoons (2000)
L. leptolepis A A 5ol A taxifolin, quercetin, aromadendring a3}, &4k3184 &
B gk vp loh

T AGrES T AAEWA Y 42%<1 2,667,000ha(AHH A, 200D) 2 B FiEs A
Astn Qa, ¥ AT FAAR FEES 195NN H 19979744 F 2Yw el

=
12~14%<1 2,811ha A =(AFH A, 1998)5 AA| k™ AvpHo] o]o] F WA= @o] %
Hxo] e FFolth de AFHI &olata HHFolnE wid AR Slo] A
71 witoll dF FRIb 7Hs sk o Hg dmgie] &olsta FEE
o] o] 7kx YA %] dAHW éod-‘i}ﬂ golg o] At
&

e B Ave o

2 2001 12€937 200249 11€e] Z¥x
Holl A AF sk APAAA 25 ol Ax

of
lo
o
in'd
rlo
Do
()
(]
Do
L
N
e
i)
o0
e
E> E\v
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£

Az @ Ay 99 22 FE37] Y3 FE2892 95% EtOH &8 AFE-3)
20¢ FrElg7]o A9 46kg, 9 4.6kget 39kgs W3 33U HAEY FE3Y
FENE o3t 7FYEE7] (rotary vacuum evaporator)® 40T o] sloll A &53}

o

W FRG FEE G2 QY] Aste] olsh pe AL

52,
oy

ol
£

o

1%

3, ethylacetate- 84 % FE&AH o= Fx4steo] Tt AYEF71E o83t &
sttt w5E 4 95 YA ¥ sAdxse FEAoR 2ASAT 54
Azy 7z B¥PEo Ao APFel AH$ crude 12.1g, hexane®4 53.3g, methylene
chloride &4 30.1g, ethylacetate®4 249g, 484 189.7g, ¥ E 105.1g, 949
<% crude 20.3g, hexane®4 12.3g, methylene chloride®4 3.0g, ethylacetate$4d

444g, 44 340.1g, LHE 4259gS AT
2t 232t E 289 (Column Chromatography)

25 A7) 98 ethylacetate A3 84 3o o
gon FZHdE A7 45cm, 3cm, 1.5cm 2 lem, Z
o] 60em?! FreElZHES A&t FXEHARE Sephadex LH-205 AH&3lom &
g2l €= HyO, methanol-H.O (3:1, 1:1, 1:3, 1:4, 15 1:6, 1.7, 1:8, 19, v/v),
ethanol-hexane (2:1, 3:1, 41, 43, v/v) E¢ & A&ttt ZHOoRRE HojA =

&= 4L fraction collector (Gilson FC 204)& o]&3to] A4 o8 Alg o] dA=F
S wtor Zgo] BEFE fEF o] yet FAld 77k A acetone-H.O (1:1, v/v)
EddE AHgte] ZHe AFs AT
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L. kaempferi needles samples
Extraction with 95% EtOH

Concentration
\ 4

[ Concentrated extracts J

Fractionation with hexane

v v

Hexane soluble fraction ‘ { Hexane insoluble fraction }

Fractionation with
L methylene chloride

A 4

Methylene chloride Methylene chloride
insoluble fraction

soluble fraction

Fractionation with
ethylacetate

% v

soluble fraction

Ethylacetate Water
soluble fraction

v
Column chromatography and
Thin layer chromatography

'

NMR, MASS analysis
Isolation of compound

|

{ Structure determination }

\4
{ Bioactivity test ‘

Fig. 1. Sample purification scheme.
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94d% A< ethylacetate 84 IFE 19.1gS MeOH-H0O (31, v/v) TFENE
S &miE ALgs ZAfaEvtEafaE AAlste] Se] FiRoE FEsiow
KLE®Z #7]st%ith 55 & s$21x %<& KLE 1 54g, KLE 2 46g, KLE 3
48g, KLE 4 2.0g, KLE 5 12g°]942U4 KLE 3 H#& MeOH-H:O (1:1, 1:5, 1:6,
v/v)9} EtOH-Hexane (2:1, 311, v/v)= &&= A1&3l] AEHHQ AHIAZE
g E AAg A3 KLE 3343914 3+3+ 3 ((+)-gallocatechin, 46mg), KLE 33232
oA 3}3tE 2 ((-)-epicatechin, 60mg), KLE 33233 ¥ KLE 33233CelA 3= 1
((+)-catechin, 341mg), KLE 3221222914 3}3=& 5 (isorhamnetin-3-O-f-D-
glucopyranoside, 13mg), KLE 322122394 3= 7 (kaempferol-3-O-f-D-

haat

glucopyranoside, 13mg)< <At}

w3, AY 784 = 50.0g, 458g R 54.7gS A4 MeOH-H.O (11, v/v) &
Feods SLuE ALEste] ZAPARvEaHIE AASte] 27 671, 671, 3719
Fitom FeEstdern KLW, KLWI, KLWI2 x7]st9th KLW 3, KLW 4,
KLWI 2, KLWII 2 ##& MeOH-H:0 (1:3, 1:4, 115 1:6, v/v)& &2 &2 A&
sto] Ad&AHe AHAIZRE I E AA ST TLCAHAA =gk o 2 bbs 3= 3513
e Rol KLW YGZ %7139tk KLW YG 3 #8& MeOH-H,O (1:5, 1:9, v/v)

tOH-Hexane (21, 3:1, v/v)3 H:05 &&= A&ste] ZlamvE ey
AAE A3 KLW YG 32229014 3+gtE 4 (2"-O-rhamnosylvitexin, 66mg)< 42

A

-

= o
¥2

o

N)

) 94

ofy
£

e

99 ethylacetate &4 3t3E 27.2¢S MeOH-H-O (111, v/v) E3-8&9S &80
2 Abgs AdazviEad s Aajste] 4709 FEo R feste] KDLERZ #7]3}
S TAAZX H 42 KDLE 1 7.6g, KDLE 2 10.8g, KDLE 3 3.1g, KDLE
4 23goll e KDLE 29} KDLE 3 &S5 MeOH-H,O (1:4, 1:5, 16, 1:7, 1:8, v/v)
¢} EtOH-Hexane (21, 3:1, 41, 43, v/v)& &8 &2 Abgste] A&H2Q Zgdaw
ntEaYI S AAS A3 KDLE 334914 8t3HE 2 ((-)-epicatechin 44mg), KDLE
33590 4 33HE 1 ((+)-catechin, 86mg), KDLE 3226244 3}&% 6 (kaempferol-3-O-
n-L-arabinofuranoside, 19mg), KDLE 235234 3}3t% 11 (cedrusin, 28mg), KDLE

Rt 5

_{
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322523914 3}gtE 8  (kaempferol-3-O-a-L-rhamnopyranoside, 66mg), KDLE
2353253wacl Al 3tgE 9 (laricitrin—-3-O-fi-D-glucopyranoside, 8mg), KDLE
2353253wboll A 3eE 10 (quercetin-3-O-fi-D- glucopyranoside, 173mg)S At}
T 94 84 S3FE 2902 MeOH-H0 (111, v/v) EFE9S g8z A}
gl ZdaEntEag s dAste] 5708 FEoR Fyei e KDLHE 7|35t
. T5 ¢ Z2471x #H %42 KDLH 1 196g, KDLH 2 355mg, KDLH 3 1.2g,
KDLH 4 930mg, KDLH 5 4.2g°|$l o™ KDLH 33 KDLH 4 #%#& MeOH-H.O(1:3,
15, 1:8, 1:9, v/v)¢t EtOH-Hexane (21, v/v)& &8z Apg3ste] A& 2+
agnEagyE 2AAE A3 KDLH 433904 3% 2 ((-)-epicatechin, 13mg),
KDLH 4434 #}3& 1 ((+)-catechin, 41mg), KDLH 322229} 3222304 3}3%& 4
(2"-O-rhamnosylvitexin, 71mg)< A AT},

up, vk=3 2 ulE 783 (Thin Layer Chromatography)

AZrex MFavvEddgys ZAARZnEIYE T3 F A=Y &
T gFE Fstr] 8 AASA T TLCE MerkAke] DC-Plastilfolien cellulose F
S Ao E3tEe EEldAd A 1A TLCE AAlstd i, g
o wEloRE  Felsty] fs 22k TLCE AT A& viE=
TBA(t-butanol-acetic acid-water (3:1:1, solvent A)®} 6% acetic acid (solvent B)&
Abgat ek TLC Aol AAE 335S UV Z(254mm, 354m) = #2abgl on uka
A2 vanillin-HCI-EtOH (4.8g:12m¢:480ml) 2} 1% FeCls-EtOH &S Hd71® TLC 3+
of 2%t 7t Hxste] whgshE sHebE o] S BESATh
22kl wrEAaEvtEaYs 2D-TLO) = d@EgdEe ¢E& glst7] fsted
solvent A¢} solvent BE £ah4 o2 Aztom wxtete] H7jste] dAlsglen stdt
A ol s B RY e 2E AS AFES ek

3}etE 2] o] 5 A2 (em)

A7grhel ol& 7 2 (cm)
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ok
ol
Sh
o
Sh
£

(Nuclear Magnetic Resonance (NMR) Spectroscopy)

NMR #2415 93] Zddigtn 3549453 Bruker Avance DPX 400
NMR spectrometers ©]-&3tow A &vizZ= MeOH-d;, DMSO-ds5& AH&-3t%1
th 129 NMR 2= E2 e "H-NMR, “C-NMR % DEPT 2#HEZS =43¢ o
woh Agd x5 2487 93] COSY, HETCOR, HMBC 52| 22399 NMR 23]
Aete] gEalgEe] Fx25 245

o

(e}
EHE

M

2) AFEX (Mass Spectroscopy)
e ke EAES SAH] dste] Addda FEeAdPAFHe

Micromass Autospec M363 ZHFHEM7]E ALE3l99 2™ Electron Ionization (EI)

RiS)

Mass spectrometer?} Fast Atom Bombardment (FAB) Mass spectrometerg ©|-8 3}

of ¥4& AAsAth

1
SIgtE 12 ZAe % Ee M Aoz A9 ethylacetate s, 94
ethylacetate 84 2 T84 A dEH Ao AAAdAM = 34lmg, @AM 127TmgS
e ettt

AEZ Q2 2D-TLCH M= 213 Ao = '1—8—6‘}913 UVHZ go A= 24
o2 Yyeluten ol Ry g2 0.67 (solvent A)Z} 0.41 (solvent B)o] A th.

3t3H=19 'H-NMR # “C-NMR datat o33 2t}

'"H-NMR (400Mt, &, CDsOD) : 250 (1H, dd, J=8.2Hz and J=16.1Hz, H-4ax), 2.84
(1H, dd, J=5.5Hz and J=16.1Hz, H-4eq), 3.98 (1H, m, H-3), 456 (1H, d, J=7.5Hz,
H-2), 585 (1H, d, J=2.2Hz, H-6), 592 (1H, d, J=2.3Hz, H-8), 6.71 (1H, dd, J=1.9Hz
and J=8.1Hz, H-6'), 6.76 (1H, d, J=8.1Hz, H-5"), 6.83 (1H, d, j=1.8Hz, H-2').

BC-NMR (100ME, &, CDsOD) : 2855 (C-4), 63.84 (C-3), 82.88 (C-2), 9553 (C-8),
96.32 (C-6), 100.85 (C-10), 11528 (C-2'), 116.12 (C-5'), 120.08 (C-6'), 132.24
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(C-1"), 146.26 (C-3'), 146.28 (C-4"), 156.95 (C-9), 157.61 (C-5H), 157.86 (C-7).

2) 3t3HE 2 ((-)-Epicatechin)

e 28 Ao Bug A9 ethylacetate® 4, 99 ethylacetate 84 2 F8A
oA wElsom APl = 60mg, HHNAE 57mgs wel FA T

AZR 0~ 2D-TLCHAIANE Moz wEadil, UVHAZ stors Aadow
el o olul Ry 32 0.47 (solvent A)F 0.32 (solvent B)o] it}

8g229] '"H-NMR # “"C-NMR datat th<3 2o

'H-NMR (400Mkz, & CD;OD) : 2.73 (1H, dd, J=2.8Hz and J=16.8lz, H-4ax), 2.86
(1H, dd, J=46Hz and J=16.8Hz, H-4eq), 417 (1H, br s, H-3), 481 (1H, s, H-2),
592 (1H, d, J=2.2Hz, H-6), 594 (1H, d, J=2.2Hz, H-8), 6.78 (2H, m, H-5',6'), 6.97
(1H, d, J=1.7Hz, H-2').

PC-NMR (100Mg, & CDsOD) : 29.31 (C-4), 67.54 (C-3), 79.93 (C-2), 9593 (C-8),
96.43 (C-6), 100.11 (C-10), 11537 (C-2’'), 11593 (C-5'), 119.43 (C-6'), 132.33
(C-1"), 145.83 (C-3"), 145.99 (C-4"), 157.41 (C-9), 157.72 (C-5), 158.05 (C-7).

3) sk3tE 3 ((+)-Gallocatechin)

sletE 32 Ao = A9 ethylacetate8 /3 ol Al 46mgS el 8F3Ath.

AEZR 2~ 2D-TLCHAAE Aoz wgatai, UVAZ Felrs 2oz
vebgkor ) olw] Ry g2 0.43 (solvent A)¥} 0.40 (solvent B)o] At}

FAB-MS : Calculated for CisH1407 306, Found m/z 307 [M+H] .

3+gE39 'H-NMR % “C-NMR data= th&3 2t

'"H-NMR (400Mf, &, CDsOD) : 250 (1H, dd, J=7.8lz and J=16.2Hz, H-4ax), 2.80
(1H, dd, J=5.3Hz and J=16.1Hz, H-4eq), 3.97 (1H, m, H-3), 452 (1H, d, J=7.2Hz,
H-2), 585 (1H, d, J=2.3Hz, H-6), 592 (1H, d, J=2.3Hz, H-8), 6.40 (2H, s, H-2'6").

BC-NMR (100ME, &, CDsOD) : 2814 (C-4), 68.80 (C-3), 82.90 (C-2), 9554 (C-8),
96.29 (C-6), 100.75 (C-10), 107.22 (C-2',6'), 131.60 (C-1'), 134.04 (C-4’), 146.89
(C-3'5"), 156.88 (C-9), 157.64 (C-5H), 157.86 (C-7).
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steE 4v =] e S F8A4Y 93 FE8AMA dyHnen Al
A= 66mg, HHANAE TingS Telst

AER 2 2D-TLCRAA = W =ddor Wi, UVRHE stelrs 2
Moz elstor o Ry gt 0.81 (solvent A)¥ 0.53 (solvent B)o] AT}

FAB-MS : Calculated for CyH3O14 578, Found m/z 579 [M+H] .

3% 49 'H-NMR # “C-NMR datat thg3 2t}

"H-NMR (400M, &, CDsOD) : 0.64 (3H, d, J=6.2Hz, H-6'"'(CHz3)), 3.0~4.26 (10H,
m, sugar proton), 502 (1H, d, J=99Hz, H-1"(glc)), 5.09 (1H, d, J=1.2MHz,
H-1"""(rham)), 6.28 (1H, s, H-6), 6.61 (1H, s, H-3), 6.94 (2H, d, J=8.7Hz, H-3'5"),
799 (2H, d, J=8.6Hz, H-2'6’).

BC-NMR (100MEz, & CDs;OD) : 1801 (C-6""), 63.06 (C-6"), 69.99 (C-5""), 72.18
(C-4"2""4""), 7356 (C-3""), 73.74 (C-1"), 78.16 (C-2"), 81.65 (C-3"), 82.91 (C-5H"),
99.87 (C-6), 10257 (C-1"), 10367 (C-3), 105.00 (C-10), 105.74 (C-8), 117.03
(C-3'5"), 12361 (C-1'), 130.18 (C-2'6'), 157.98 (C-9), 162.82 (C-4'5), 164.30
(C-7), 166.77 (C-2) 184.21 (C-4).

i&
o

5) 3%%E 5 (Isorhamnetin—3-O-fi-D—glucopyranoside)
5l & 5= =@ Mo] B g A9 ethylacetate Aol A 13mgs ©& sl
AZZ2 Q2 2D-TLCHAANE @ oz w8335, UVIE oA Aoz
vebyton olu Ry k2 0.80 (solvent A)¥} 0.21 (solvent B)o] 1t}

FAB-MS : Calculated for CsHz012 478, Found m/z 501 [M+Nal'.

3% 59 'H-NMR % “C-NMR datat= th&3 2t

'"H-NMR (400Mt, & CDsOD) : 3.45~3.93 (5H, m, H-2"3"4"5"6"), 394 (3H, s,
-OCHs), 537 (1H, d, J=7.3Hz, H-1"), 617 (1H, d, J=1.9Hz, H-6), 6.36 (1H, d, J=1.8
Hz, H-8), 6.90 (1H, d, J=84Hz, H-5'), 759 (1H, dd, J=19Hz and J=8.4Hz, H-6'),
792 (1H, d, J=1.9Hz, H-2').

PC-NMR (100M, & CDsOD) : 56.79 (-OCHs), 62.55 (C-6"), 71.50 (C-4"), 75.94
(C-2"), 7812 (C-5"), 7857 (C-3"), 95.13 (C-8), 100.44 (C-6), 103.79 (C-1"), 105.37
(C-10), 114.35 (C-2"), 116.03 (C-5'), 123.13 (C-1"), 123.84 (C-6'), 13531 (C-3),

ﬁ
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148.45 (C-4"), 150.91 (C-3"), 15850 (C-9), 15863 (C-2), 163.04 (C-5), 167.62 (C-7),
179.27 (C-4).

6) 33%E 6 (Kaempferol-3-O—-a-L-arabinofuranoside)

3E 68 Ao Buw I ethylacetate- &4 ol A 19mgS ©he)d i o).

AERe A 2D-TLCHAME mebM o whgsigla, UV shelM = aAew
el o olul Ry 32 0.85 (solvent A)2} 0.19 (solvent B)o] it}

FAB-MS : Calculated for CoHisO10 418, Found m/z 441 [M+Nal] .

332 69 '"H-NMR ¥} “C-NMR data:= &3 2t}
'H-NMR (400Mk, & CDsOD) : 349 (2H, d, J=4.36Hz, H-5"), 3.81 (1H, m, H-3"),
391 (1H, m, H-2"), 433 (1H, d, J=2.7Hz, H-4"), 548 (1H, s, H-1"), 620 (1H, d,

J=2.0lz, H-6), 6.40 (1H, d, J=2.0Hz, H-8), 6.92 (2H, d, J=8.8Hz, H-3',5"), 7.95 (2H,
d, J=8.8Hz, H-2',6").

“C-NMR (100Mz, & CD;OD) : 6255 (C-5"), 7866 (C-3"), 83.38 (C-2"), 88.04

(C-4"), 94.08 (C-8), 99.92 (C-6), 10352 (C-10), 109.67 (C-1"), 11655 (C-3'5"),

122.81 (C-1"), 132.06 (C-2',6"), 13495 (C-3), 15859 (C-2), 159.41 (C-9), 161.59
(C-4"), 163.10 (C-5), 166.04 (C-7), 179.95 (C-4).

7) 33E 7 (Kaempferol-3-O-fi-D-glucopyranoside)

7L @A) B g Ale] ethylacetate-8 A ol A 13mgS 8] 3k
&2 2D-TLCH M= =der whgsiglal, UVHE st 2w
eyt on olw] Ry k2 0.77 (solvent A)¥} 0.22 (solvent B)o] At}

FAB-MS : Calculated for CsHz0O1 448, Found m/z 471 [M+Nal'.

343+ 79] 'TH-NMR 3 “C-NMR data® th2-3 2o},

'H-NMR (400M&, & CD;OD) : 321~369 (5H, m, H-2".3"4"5"6"), 522 (1H, d,
J=13Hz, H-1"), 619 (IH, d, J=1.7Hz, H-6), 6.38 (1H, d, J=1.7Hz, H-8), 6.88 (2H, d,
J=88Hz, H-3'5"), 805 (2H, d, J-8.8Hz, H-2'6").

BC-NMR (100ME, & CDsOD) : 62.64 (C-6"), 71.37 (C-4"), 75.75 (C-2"), 78.08

(C-5"), 7845 (C-3"), 95.01 (C-8), 100.26 (C-6), 104.22 (C-1"), 105.51 (C-10), 116.21
(C-3"5"), 122.82 (C-1"), 13232 (C-2',6"), 13548 (C-3), 158.62 (C-2), 159.03 (C-9),
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161.65 (C-4"), 163.07 (C-5), 167.00 (C-7), 179.45 (C-4).

8) 3}3tE 8 (Kaempferol-3-O-i-L-rhamnopyranoside)

3E 88 e B g Y9 ethylacetate& A ol A 66mgS © &8k t).

AZ2 02 2D-TLCHNA = =@M o=z v&39a, UVHE SloA= Aoz
el o olul Ry 32 0.83 (solvent A)ZF 0.48 (solvent B)o] Lt}

FAB-MS : Calculated for CoH20Oro, 432, Found m/z 433 [M+H]".

3¢t% 89 'H-NMR # “C-NMR datat= &3 2t}

'H-NMR (400Mk, & CDsOD) : 0.93 (3H, d, J=4.4lz, H-CHa(rha)), 3.43~4.23 (4H,
m, H-2"3",4"5"), 538 (1H, s, H-1"), 6.19 (1H, s, H-6), 6.37 (1H, s, H-8), 6.93 (2H,
d, J=85Hz, H-3'5"), 7.75 (2H, d, J=8.6Hz, H-2',6").

PC-NMR (100Mk, & CD;OD) @ 17.69 (C-Me), 71.95 (C-5"), 72.06 (C-3"), 72.14
(C-2"), 73.22 (C-4"), 94.79 (C-8), 99.85 (C-6), 10352 (C-1"), 105.95 (C-10), 116.54
(C-3'5"), 122.65 (C-1"), 131.94 (C-2',6'), 136.24 (C-3), 15854 (C-2), 159.29 (C-9),
161.58 (C-4'), 163.21 (C-5), 165.86 (C-7), 179.62 (C-4).

9) 3% 9 (Laricitrin-3-O-f-D-glucopyranoside)

3gE 9= 2o Baw Y9 ethylacetate &4 ol A Smege w8l 3it}.

AZEZ Q2 2D-TLCHAAM = et or wgsl, UVHE Sl dor
et om olu Ry k2 049 (solvent A)9} 0.11 (solvent B)o]Sith.

FAB-MS : Calculated for CsH2O013 494, Found m/z 517 [M+Nal'.

32 99 'H-NMR # “C-NMR datat= th&¥ 2o,

"H-NMR (400Mf, & CDs;OD) : 3.46~3.95 (5H, m, H-2"3"4"5"6") 392 (3H, s,
-OCHs), 540 (1H, d, J=7.3Hz, H-1"), 6.20 (1H, d, j=1.9Hz, H-6), 6.39 (1H, d, J=1.8
Hz, H-8), 7.29 (1H, d, J=1.9Hz, H-6"), 753 (1H, d, J=1.9Hz, H-2').

BC-NMR (100ME, &, CDs;OD) : 57.04 (-OCHa), 6256 (C-6"), 71.44 (C-4"), 75.94
(C-2"), 7814 (C-5"), 7856 (C-3"), 94.74 (C-8), 99.94 (C-6), 103.73 (C-1"), 105.75
(C-10), 106.82 (C-27), 111.11 (C-6"), 121.99 (C-1'), 13558 (C-3), 138.79 (C-4'),
146.27 (C-5'), 149.04 (C-3"), 15848 (C-2), 158.73 (C-9), 163.12 (C-5), 166.15 (C-7),
179.45 (C-4).
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10) 3}3+E 10 (Quercetin-3-O-f-D-glucopyranoside)

e 108 =M o Buw I ethylacetate &4 ol A 173mgS el a i o).

AEZ Q2 2D-TLCHANAE =t ez wkg3st3lal, UVHZ sloAs Zao=
velykon olw Ry k2 059 (solvent A)¢F 0.19 (solvent B)o] At}

FAB-MS : Calculated for CsHxO12 464, Found m/z 465 [M+H] .

85 109] 'H-NMR ¥} "C-NMR datat oh&3 2k

"H-NMR (400Mkz, & CDs;OD) : 3.36~3.72 (6H, m, H-2", 3", 4", 5", 6"), 5.25 (1H,
d, J=7.4Hz, H-1"), 6.19 (1H, s, H-6), 6.38 (1H, s, H-8), 6.87 (1H, d, J=8.4Hz, H-5'),
758 (1H, d, J=8.4Hz, H-6'), 7.72 (1H, s, H-2').

BC-NMR (100Mfz, & CDs;OD) : 62.56 (C-6"), 71.22 (C-4"), 75.75 (C-2"), 78.13
(C-5"), 78.39 (C-3"), 94.76 (C-8), 99.91 (C-6), 104.36 (C-1"), 105.70 (C-10), 116.03
(C-2"), 11761 (C-5'), 123.08 (C-1'), 123.24 (C-6'), 13565 (C-3), 14590 (C-3'),
149.86 (C-4'), 158.45 (C-2), 159.03 (C-9), 163.02 (C-5), 165.99 (C-7), 179.49 (C-4).

11) 35+ 11 (Cedrusin)

e 118 2 HaAdm Y ethylacetate- &3 ol A 28mgS ) 84 o

AZ2 0~ 2D-TLCAHAAME FHor wgaga, UVHEZ sldas Zdow
eyt om ol Ry k2 0.96 (solvent A)¥ 0.72 (solvent B)o]$ith.

EI-MS : Calculated for CioH»Os 346, Found m/z 346[M]".

3= 119] 'H-NMR # “C-NMR data: th&3} 2t}

'H-NMR (400Mz, & CDsOD) : 1.79 (2H, m, H-B'), 256 (2H, t, J=7.6Hz, H-a'),
344 (1H, m, H-B), 356 (2H, ¢, J=6.5Hz, H-r'), 3.75 (2H, m, H-r), 381 (3H, s,
~OCHy), 549 (1H, d, J=6.1Hz, H-n), 657 (1H, br s, H-2"), 660 (1H, br s, H-6"),
6.76 (1H, d, J=81Hz, H-5), 6.84 (1H, dd, J=1,7Hz and J=81Hz, H-6), 6.98 (1H, d,
J=1.7Hz, H-2).

“C-NMR (100Mfz, & CD;OD) : 32.75 (C-a’), 35.82 (C-f'), 55.76 (C-[), 56.40
(-OCH3), 62.35 (C-1'), 65.16 (C-1), 88.72 (C-n), 11056 (C-2), 11612 (C-5), 116.70
(C-6'), 117.03 (C-2), 11971 (C-6), 129.83 (C-5'), 13513 (C-1), 13675 (C-1),
141.88 (C-3'), 14652 (C-4"), 147.36 (C-4), 149.07 (C-3).
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o}, &3t &A Alg (DPPH radical &2A%)

1,1-Diphenyl-2-picrylhydrazyl(DPPH)& ©]-83} free radical &27% 42 #HAS7]
et A wmpo] Ak F e e] UV-visible spectrophotometer (UVISON 922
Kontron Co.)& AR&3te] bst A3S Axsidith 493 949 +55 293 24
H 3EES methanolo] 1000ppme] FE==2 3438} methanol 4ml7} Eo1Ad+= thAl
Aol ZHzF 0, 10, 20, 40, 80 =xA o2 ¥ thg 0.15mM DPPH 1mlE
M7 & oA of 3087 A7l H 517Tmol A FEE RS SHE
51

s ke AlRE FUbeHA &2t FREE 0% #AaATed Zag Al
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Table 1. UV absorbance of each fraction of the green needles and fallen needles

extracts by different concentration

Concentration(ppm)
0 25 5 10 20
Fraction
Hexane sol. fr. 02810 02434 01764 01317  0.0689
CH.Cl; sol. fr. 03122 02630 02636 02571  0.2004
G
T BOAC sol. fr. 03057 02319 01915 01356  0.0193
needles
H:0 sol. fr. 02865 02551 02357 01581  0.0740
Crude extractive 03057 02400 01835 01433  0.0908
Hexane sol. fr. 02628 02390 02063 01452  0.1071
CH.Cl; sol. fr. 02750 02963 02844 02769  0.2747
Fall
A BoAC sol. fr. 02757 02339 02146 01649 00726
needles
H:0 sol. fr. 02905 02732 02263 01729  0.1557
Crude extractive 02619 02198 02034 01494  0.1286

Table 2. UV absorbance of the isolated compounds by concentration

Concentration(ppm)

Compound 0 2.5 5 10 20
(+)-Catechin 0.2842 0.0809 0.0264 0.0262 0.0255
(—)-Epicatechin 0.3300 0.1430 0.0199 0.0182 0.0211
(+)-Gallocatechin 0.3347 0.1571 0.0204 0.0178 0.0197
2"-0O-rhamnosylvitexin 0.3338 0.3344 0.3116 0.2781 0.2253
Isorhamnetin-3-O-}:~D-glucopyranoside 0.3396 0.3410 0.3395 0.3139 0.2814
Kaempferol-3-O-arabinofuranoside 0.2885 0.2479 0.2227 0.1192 0.0528
Kaempferol-3-O-[*-D-glucopyranoside 0.3298 0.3848 0.3739 0.3235 0.2758
Kaempferol-3-O-u-L-rhamnopyranoside 0.3043 0.2851 0.2710 0.2464 0.2130
Laricitrin-3-O-[*-D-glucopyranoside 0.4307 0.2680 0.1071 0.0666 0.0652
Quercetin-3-O-[*-D-glucopyranoside 0.2871 0.1294 0.0561 0.0566 0.0554
Cedrusin 0.4072 0.3609 0.3146 0.2200 0.1592
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A TS

i)
o,
>
i)

) FA=gq &4 4 AY

10% DMSO®l| stock¥ o] -70Cel H#A=o] = o5 (3= APFTATY 4
Ape-sjo| A HoF WO Propionibacterium acnes KCTC 3314 (ATCC 6919)2 w3
= o] &3}lo] agar plateol] streakingdle] w5 FAIES el 37ToNA 724 7F vl %3
o A E colony stHE WFo]E o] 83Fe] broth#l A (Reinforced—clostridial broth
(Merck. Germany))oll H=£38t1 37CoA 200rpme 2 60+ 7H5 ¢t shaking incubator
oA e star, Ht WES o]&dte] o NS T8 FetA 5, tube
ol of S Al agar plated] W L3HA Z=sle] Fut
Agar YA (Reinforced—clostridial agar (Merck. Germany))ol| < =% &}
P AXE, Hi9 8mn paper diskE: 2@ Ee I ddd 3EgEI 7zt 23
< 100% DMSO°] &aste] 0.05% HE2 AZ3ste] diskel 5002 loading 3}, 10
gAjsto]l Alg7F B Ao Styo] FaE § o] A HAH LR 37T
T2M7sek 714 wgsth SA HEFETFCE erythromycin (Sigma.)< o] &3
o] 0.125, 0.25, 0.5ug/disk® A glste] Algstar, o AL A4& FAstA
F & vlas Ak

o =

r\l

Mr o
e

=2
>

2) FvlEe &9 54 AE

= o

10% DMSO¢®l stock® o] -70TCe] H¥#Hol = #F (= ABestdsd #4d
Zpe-sfo| A Bk o MNalassezia furfur KCTCT7546 (ATCCI2078)5 W Fo]E ol &
3ol agar plate°l| streakingste] w5 XIS Y 37ColA 48417 vk}, A A

¥ colony 3tUES W Fo]Z o]&3te] brothwl A (Sabouraud-2% Dextrose broth
(Merck. Germany))oll HZ3l1 37ColA 200rpme 2 484 7F5<¢t shaking incubator
oA HujF sta, Hit WES o] &t o AHAS T
ol o]l il agar plateo] F U3 A =L3dte] =}

Agar #lA (Sabouraud-4% Dextrose agar (Merck. Germany))ol < X '43}
A2k, BH 8mm paper diskE 2#H ¥ F I d IJFgEH 7479
& 100% DMSOe°l &3l3led 0.05% =2 AZsto] diskol 50404 loading &},

027t AA ] Amst BE wjxo] Fase] FrE F, w9 43 A4LEA 3

o

oA & 5, tube

e &
fot on

M
)

—
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TCoA 48A17FEor wigstty, S xS =2 ketoconazole (Sigma.)S ©]-83}¢
100, 500pg/disk® A glste] Aldstar, o AAAAste AL A3 ] A
< skt
b MESAd AlE

A B Al ¥l HaCaT (Immortalized Human Keratinocyte) Al2E 10% FBS7}

7" DMEM A (Dulbecco’s modified Eagle’s medium) o4 24A]7F w3l %
96 well platee] welld 1x10°/ml2] HaCaT M X7} S0 Y= AX F59 100uS 2
o FaL 24AIZF viekgtth wiF = wiAE A AL dHo] EFHA FS WA E 0
w2 A7 g o] EIHA G MiAR AT ARES HF %= 0.005 001,
0.02%67F H == A el § 2443wl ket
# & & PBS buffere] 5mg/me] FEZ FHold e MTT Aleks ZF wellel 7t
5 Img/me)skaL, 4XFF ¢ F27] A REEAIL & MTT Al efo] ghf¥
A Z AAZT, ZF welloll 100x¢ acid iso—propanol (0.04N HCI in iso-propanol) g 3
b wksle] F=31, ELISA readerg ©]-83te] 570mmoll A &3 #ks 43}

F 22 Raw 264.7 (Mouse Macrophage) Al¥E 10% FBS (fetal bovine serum),
penicillin  (100xg/mé), streptomycin (100xg/mé)e] ¥38H DMEM Hl#] (Dulbecco’s
modified Eagle’s medium)& ©]-&3}o] 5% CO, 37C F27]olA wjddt 3 6 well
plated] welld 1x10%/me A E7F S0l AE 49 1mi¥S HolF i 2443 F7}
HjFgeh, vl F - wiAlE Al AL, EAo] EFEA FE wMiAE OueH H7Eghet
ol ZFEA F2 AR MG ANRES HET TE 0005 0.01%7F HEE A
% LPS (Lipopolysaccaride) 100ng/mle] =2 A z3e] Fof U Oz
L-NMMA (N“-monomethyl-L-arginin):= 50uM?¢] =
ow AYAS FAT 2041 F7F vl F wiAE o]§3te] NO assays T3 3

Tl NO assayE 96 well plateo] M EujoEd 50409 Griess A oF 50 S &3tsle] 10

mQL

T

2
AL
ol
s
4
=
nomy
rlo
N
)
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T s eh WEEAIZL 3 540mmel A SR Es S sk Th

o
E}. Tyrosinase &4 A3l A¢

1mee] 9ol Kpi buffer, tyrosinase (tyrosinase from mushroom)) (80U/ml), 100%
DMSOd £33 Als5(HE F% 001%)E AUdE 2&d. HF4H2=2 DOPA
(200uM)E H7tste] & H-39] 1mls stevh wE A ZE ol e AlsrE 25wk
o= dlFal 480mel A FFE=E SAHSATH

o] #7485 L3 AZF W (180sec)oll F2B3to] kinetic course® RH-§ HEE
gttt blank= Kpi bufferyt @i F3% 3k, control=A4 Alm & wuiA|

DMSOE #7bste]l Z4@th 54 e 27 A7 U] we $EE Fojo] 2 AR

oL
ol

Ao
ol

2
o

KX
=

AN

=

o

ofy

R =l
A, ethylacetate 4 % S840z EF3t
Table 33 Zu}.

Fool 9ol A= A2 4o AAFe pAVE 2ede R ols (BiE,
absciss layer)olet= SW¥ 3 4ol AA AELEo] WolAAY AEEo] Iy o] ¢

X
o] WolRth dedol Ax AZIZL HW GRRe] 9 o] FRe F7] FoE oFd

tlo
o
O
T
ofo
2
o

=
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i)
A
N
ol
2
fl
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e
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o
flo

o] fGE29 Fa7t AFHoR olFoxint. dde A Ly, a5 BE
el 4o ol F4H0] =t olA2 Il oJste] HEL =28 TS A
o]& wiZEst7] wiiEelth 28 g olF = hexane§/4d &3 methylene chlorid
w8 A G F&& vus) B g4y F&o] dAsH 2 As & 5 3
i, AR FE2 He] AdrEg =2 e & ey

SHE Ao AA FE2 939 (10.0%)°] B (9.0%)HT 25 =A dEs T
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Table 3. Extraction yields of Larix kaempferi needles

(unit : %)
Hexane Methy'l ene Ethylacetate =~ Water Solid
Crude chloride Total
Sample . soluble soluble soluble state .
extraction . soluble . . . yield
fraction . fraction fraction  fraction
fraction
Green 0.2 1.2 0.8 05 4.1 2.3 9.0
needles
Fallen 0.2 0.1 >0.0 05 40 52 100
needles

7b e shetE e ey

1) (+)-Catechin, 3',4'5,7-tetrahydroxyflavan-3-ol (&% 1)

Fig. 2014 %3 nisl o] 'H-NMR 2% E oA 585ppm3} 592ppmel A F 7}
o] doublet2 H-63 H-8¢ I A =ZA] Jgko]l 2.2Hze 23Hzel HoZ Kol meta
coupling®] ¥o1l&<& & 4 91 Fig. 39] "C-NMR 2= E# oA C-63 C-8& 7t
Zb 96.32ppm¥ 95.53ppmell A vEYH  FA77E Aol de C-5 7, 9=
157.61ppm, 157.86ppm 1¥ 1 156.95ppmel A YEly =4 ©] A2 phloroglucinol A%
o] AYH ¥IAE HAF & ZHolth Quaternary ©4 <%l C-102 ¢ & 49
v axceh 27 100.85ppmell A vEbaL 9lvh 3 'H-NMR 2= E7le] Al 250ppm
o 51 t}E}L}= double doublet H-49] axial 424 vicinal +4¢1 H-39] 9|3} A
82Hz9 J#t¥ geminal 49 H-49] equatorial 4o 93] 16.1Hz9 Jat= e
o 2.84ppm<e double doublete H-49] equatorial 424 geminal +4¢1 H-49]
axial 4 93 16.1Hz9] Jat vicinal 420 H-39 23|A 55Hz9] J#ks e
I 9tk 3.98ppme H-39 424 AHI H-2, H-4ax 18]31 H-4eqol 2314
multiplete 2 Yelya om H-2+= H-39 4o o9& 456ppmol A Jikel 7.5
Hz3l doublet ¥ =& ®olx 9tk "C-NMR A3 E#|A 2855ppme] ¥ &= C-40l
carbonyl”] 7} Xt o] ¢lA] €& flavan-3-0l8 A& A<l vy =zoln (C-33 C-2&
63.84ppm¥} 82.838ppmol WE}EH o)E flavan® 3 E 9 heterocyclic C3He] £
Al J= Fejolth.

g9, Bgo 'H-NMR 2= EgdoM H-2'S H-6'% meta coupling® = 6.83ppm
ol Al Jgke]l 1.8HzS! doublet ¥=ZZ YEh} e H-5-2 676ppm H-6"3 ortho
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coupling©. & Jzko]l 81Hz¢l doublet ¥ =AE HoF1 i, 67lppmolA vEE
double doublet2 H-6'¢ ¥=aZE <H3 H-2'3 meta coupling, H-5'3 ortho
coupling® 2 J#k& 19Hz9k 81Hzelth BEe] PC-NMR ==l oA FAb7]7F A%
o] gA @& C-2, 5, 6 YAEL 11528ppm, 116.12ppm, 120.08ppmell Al tERLE
H C-3'%, 4 HAESL FA7 AFEHo] o] 146.26ppmT}  146.28ppm ol Al
downfield®| o] el Qed, oA o] FgEL B3lo| catechol HENES 74 L
Aee= HolFa g

ol4el A Ham S(1997)= Taxus cuspidata®l Ao 2R E g3k 3}3E9
NMRz3 Ags] dxsx glow, Sa S(2002)8 Rosa davurica® Y] Z5E
(+)-cateching welste] NMR# ¥ DPPH radical ~AWS o] &3 3tsaday 2
Rosa davurica®l F-91%¥ (+)-catechin %<& Hidnl 9t}

(+)—catechin> #| & (hemostatic), *|AH(antidiarrheal), & # % (antiulcer)s 9] °Fe]l&

7} 9lom 7+ Ak hepatic disorders) X &4 T o & AFSE I AT, 2003).

(3

Lo
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Fig. 3. "C-NMR spectrum of (+)-catechin.
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2) (-)-Epicatechin, 3’4’ 5,7-tetrahydroxyflavan-3-ol (3}&% 2)

Fig. 414 B whel o] 'H-NMR A2 E#2 (+)-catechin®} 79| A3 ¥
o] AL Hola dov Cgol YA Aolol &&f ok e vAE e
At 4.81ppm3} 4.17ppm-S heterocyclic C2He] H-2, 39] a2 Z}7}; singleto & o
Elvbar, H-49 axial 4% 2.73ppmolA] 2.8Hz9F 16.8Hze J3S HolW equatorial
FaotT 286ppmel Al 46Hz9F 16.7Hz2] JikS ZH= double doublet ¥ 35 Holal )
t}.

Fig. 5] "C-NMR 2#E# oA (+)-catechind]l ¥]&] C-29+ C-3<  2.95ppm,
1.30ppm upfield¥) o] 79.93ppm, 67.54ppmelA ¥ =7} vEFUYH  C-4=  0.76ppm
downfield¥ o] 29.31ppmell Al 3| =7} yUEtvbs AFo]lE& Hola Stk o] A2 C-391¢]
T2717F ez YHIE o] H-29 H-3°] cisEEHE o] F1 37| wolth o=
H-29} H-39] transB el S o] FiL & (+)-catechin®} 7} & FHo] Hi&= wao|t}
(o], 2003).

s, A3te] 'H-NMR ~#E o)A 592ppm¥} 5.94ppmol| Al Jzkol 717} 2.2Hz9)
doublet& H-63 H-8¢] ¥=oln], "C-NMR 2= E#9 9643ppm¥} 95.93ppm-
C-63 C-89 ¥=zz H¥ A< phloroglucinol A3te] 3 2Z Holi At} catechol B
go] 'H-NMR =¥ E#o]A 678ppme multiplete H-5', 6'¢] ¥ oy H-2'&
697ppmel A JRkol  1.7Hz3l  doublete® ERFE PC-NMR A Ef] M=
(+)-catechin®} 93 335 YelAel. =3 catechol B oA 93 3gdE
19} 5Y3 Fx2 'H-NMR 23 E]A 678ppm> H-5, 6'°] A A multiplet®.
2 Yelvda 9doen H-2'8 H-6'% meta coupling®. & 6.97ppmel A Jzko] 1.8Hz¢l
doublet 2% e, PC-NMR 2==lE&A C-2/, 5, 6/ ¥2ES 11537ppm,
11593ppm, 11943ppmel A vetH =477 Agse] 3= C-3'3% C-4'+=
downfield¥ o] 145.83ppm¥} 145.99ppmeol A YEl 2 9l o)

olAe]l A Lee 5(1997)°] Lindera obtusiloba®l T3 ZFE s 33&3}
Kim¥ Bae(2001)7} Torreya nucifera®l 4o zF ¥ w23k 3tstE<o NMR# ¥ A3
3] dAekar 9lo] (-)-epicatechin® ® x5 A3t om eadze IS (antd

inflammatory), 7F% 3} A (hepatotronic activity) @ =4 (toxic)o]l AT, 2003).
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3) (+)-Gallocatechin, 3’4’5’5, 7-pentahydroxyflavan-3-ol (3}3= 3

Fig. 614 ®i= ute} o] 'H-NMR =¥ E# A 643ppm?] singlet> H-2' 7}
H-6'¢ 93z AEgs 2d 7 M9 428 Yepz le=d, o3 C-3, 4,5
of FA717F AE el & pyrogallol# ez A2 diAgH o] githi= FA et Fig. 7
o] BC-NMR == E oA 107.22ppm¥} 146.89ppme] | ZE5e 77t A S o] F 1
e C-2, 6% C-3, 55 e AoE & dAhsrlt A YEya lom
C-4'¢ 3=t 13404ppmel A el gtk 'H-NMR == E|A 585ppm}
592ppme] ¥ 7el doublet? “C-NMR 2= E & oA 2] 9629ppm3} 9554ppme] ¥ =
=2 A%k 693 8W e A9t vHAC] ¥AEEA phloroglucinol A$He] 574 A<l

E3 'H-NMR == E# A H-49] axial?} equatorial 4= 250ppm¥} 2.80ppm
ol A Z+Z+ double doublet ¥ A= YEN}H 3.97ppme multiplet®} 4.52ppm<e] doublet
WAEe H-33% H2& uYedig, PC-NMR 2 E# M 82.90ppm, 68.80ppm,
28.14ppm<e Al 7He] I I EL heterocyclic C3Fe] C-2, 3, 49 dIsts o=
(+)-catechin®] C%3} A9 A3 Feo] ~HEHS VERNERE flavan-3-ol X2
= ¢ 5 Adrh

ool AM}EL Foo S(1997)¢] Lotus PedunculatusZ=%-€ g 3}3t& 7}
Choi 5(1998)°] Cornus walteri®] 3ol ©e]d 3352 NMRaI 433 A
st 9o Kim¥ Bae(2001)& Torreya nucifera®l 9o ZFF (+)-gallocatechin¥}
o] A Al (-)-epigallocateching T2 3le] NMRZEY 2ol & R shal 9l

Fig. 8¢] FAB-MS Z3Eg oA Rz uiel o] [M+H] m/z 307= o] 33H&E 2]
BabeF 3067 U] 8ko] (+)-gallocatechin®. 2 25 A3t
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4) 2"-O-rhamnosylvitexin, apigenin-8-C-rhamnosyl-(1'"—2")-glucoside (3} &= 4)
Fig. 914 Bz wiel o] B #=gos 'H-NMR ~HEZA H-2, 63
H-3', 5’ A& ortho coupling=lol J#kol 247 86Hz9t 87HzZ 7.99ppm3} 6.94ppm
oA doublet ¥ A2 YEI Qi AEgks Hol 7 e FAUS & F Adrh
Fig. 10¢] "C-NMR ~=Eg |4 130.18ppm¥} 117.03ppm C-2', 6% C-3', 5l
dFate Ao e w©ae Fart aA yvehda glow FA7E AdtEo] 9l
= C-4'& downfield¥ o] 162.82ppmol 4] UEIL = o2 Hol Bile] MZ Ui H &=
5 7 e dHsdds & F A
3, H-NMR 2 E# 66lppmeld UERE singlet ¥ A= H-30]W,
PC-NMR 2= EddA C-29 C-3°] 166.77ppm¥} 103.67ppmolA vl Ro=
Kol o]FAgolar C-30] AgHo| YA F&& & F A2 carbonyl T4 C-4
= 184.21ppmell A ¥ A5 Heola gtk o] 22 flavone C#o| 5421 9= Roh
5(2000) Melampyrun roseum®l~ 2|3t apigenin C32] NMR# ¥ A X8k )
3, Aghe] 'H-NMR 2= E#o] A H-62 A3 F47F 171 wliel 6.28ppmel
A singlet A2 vehta, P"C-NMR 2= Ege A C-62 99.87ppmolA ¥a5 1
o] Hhd C-82 Owen %(2003)¢] Ha1g apigenin® IRt} °F 11ppm downfield
¥ o] 105.74ppmel A YERHE Zo 2 1o}l glucose C-1"¥ aglycone C-8°] AFS 3}
ASS & F Ao C-59 C-72 162.82ppm} 164.30ppmoll A I 25 e

Mo

4
=

n

=t

0Q

8

©
¢
@
i}
bt
fto
ol
=
32
rr

Markham(1992)-2 flavonoid C-glycoside®] 7
Eao] 5134 o] F k2 10ppm downfield | #] ¥k
gl 43S WA FEvkal Haudat ok

'H-NMR 2=#E&d A 502ppme] I L& C-89] AFHo] & glucosed H-1"
o e = AORE glucosed] thE FAaEol HE downfield¥ o] doubleto = ERLE
SLJgel 99H)l Ao ®ol fD-glicosedd& & 913, rhamnose] H-1"&
5.09ppmell 4] doublet-2 vhehb=dl Jgte] 1212¢] 202 Heb n-L-rhamnosed) & ¢
4 Utk A glucosesh thamnose®] $225- 3.00~4.26ppm AtoloA B3tgh o]
v|Z5 ®oli 9lew 0.64ppmollA] rhamnose?] methyl”] 47} A& A< 9aE Ho
Z3 9tk BC-NMR ~#=1E3 9] 7367ppmol A C-glucoside®] A A<l anomeric &
E

ol C-1"9] ¥ =7} YEelYyH C-2"2 Lew 5(1998)°] Kylinga brevifolial A 2] 3k

o]
o
F9l0] e wasel fa4 oF

—
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vitexin®] C-2"HEt} ¢F 8ppm downfield¥ o] 7816ppmelAl wEUIL, rhamose?]
C-1""< 10257ppmol A YEYE= AL Ho} a-L-rhamnoside (1—2) f-D-glucoside]
TZAdes &4 F Aduk =3 63.06ppm, 69.99ppm, 72.18ppm, 73.56ppm, 81.65ppm,
8291ppmoll A YElUE 3= glucose®t rhamnose U™ A ©A2E52 Z+7F C-67,
C-5", C-4", 2", 4", C-3", C-3"", C-5"q] &Fst= Aol™ 18.01ppmel A methyl”]
o] MFAQ 9AFE Kol 9t}

9] A3} Kim 5(1997)°] Larix leptolepis® <AolA w3l 33t&E o] NMRF
I Aggs]  dAstaz o Kassem  5(2000)]  ©E]d  luteolin-4'-
O-neohesperidoside®]  glucose®}  rhamnose?] NMR#HIE= Hlu B354
2"-O-rhamnosylvitexin®. 2 T+Z& ZAA3s o Fig. 112 FAB-MS Z=#HEH|A H
= ke 2ol [M+HI m/z 579= o] stt&o] A% 5783 L33

o) g

*
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Fig. 9. "H-NMR spectrum of 2"-0O-rhamnosylvitexin.
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5) Isorhamnetin—-3-O-fi-D-glucopyranoside (3% 5)

Fig. 12014 ®i= vle} 2ol 'H-NMR == E# 9] 394ppmol| A singletS methoxyl
71e] daw A /e FAE Zhe AR#S BoFa Jlon, At H-63 H-8
& HNZ meta coupling®l©l 6.17ppm™ 6.36ppmoll 4] doublet == e} Q)
Fig. 13¢] PC-NMR ~=|Eg |4 56.79ppm®] ¥ =& methoxyl7] ¢l 54 % 3] =0]
o C-63% C-8& 10044ppm¥ 95.13ppmelAl e} C-59F C-79 dHae
163.04ppm ¥ 167.62ppmol Al t}eEFLIL 9lE A0 & Mo} phloroglucinol ASHelS & <
Ao, w3 C-29F C-3°] 158.63ppm¥} 135.31ppmeolA YeElY a2 ¢+=dl Harbonez}
Mabry(1992)7} ® 113k isorhamnetin® C-2E.t} °F 10ppm downfield® Ao Z Ho}
glucose’} C-39 ZAgsla Atk AES & = A flavonee] C-2, 39 HIFA = C-2
= ok Sppm upfieldE| 2 C-3& ¢F 32ppm downfield®lo] YElE 2to]S HolH
carbonyl ¥4¢l C-4&= C-2, 3¢ o]l Zg 3} C-30] X3ty o] ¢ flavoned] 1A X
o} oF S5ppm upfield® o] 179.29ppmel A UElU= Aol & Holal Qlt}. carbonyl &4
o] 3}8t# ol F ¢k flavonoid®] 7]E=Z e wepA trE27] el 7|EEAe] AR S
=S Fa 3tk

Agrawal(1989)2 flavanone< 187.9~198.3ppmel A YWElY ™ flavanonols 188.3~
198.7ppmol A, flavones 176.0ppm~183.7ppmel~ YEY 1, flavonol 1759~
179.8ppmol A YElH T B 1313t

"H-NMR 2=#E&d] 4 537ppm<] doublet 3 A= C-39] AF3tal Y= glucoses]
H-1"2=2 Jgko] 7.3Hz%l Ao &2 Hol E-D-glucosedS & = Ao UmA| glucose?
FARES 321~369pmelH HAFAHA ¥AE Helw gtk PC-NMR == E# A
glucose®] C-1"¢ aglycone® AFS it 9lo] downfield=l o] 103.79ppmoll A 3 =7}
yely C-2", 37, 4", 5", 6" 75.94ppm, 78.57ppm, 71.50ppm, 78.12ppm, 62.55ppmell
A glucose?d] ©aEe A2l d a7l Yehta Q)

B3te] 'H-NMR 2~#EHA H-2'S H-67 meta coupling= ol 7.92ppmol Al
doublet ¥=Z &2 YeEYH, H-52 H-6'3 ortho coupling®l®] 6.90ppmeolA doublet
a2 Jah2 Z42F 19Hz¢F 83Hz= YEY L vk H-6' H-2'Y meta coupling™
I, H-5'3} ortho coupling®l®l 7.59ppmol A 2.0Hz¢} 85Hze JatS 2zEE= double
doublet ¥ AE Ho]F1 9lil, quercetin B3ty vlwa] B H-3'9 methoxyl”] 7}
Agsta 9o H-2'o] 83t&E 109 23 R4 0.2ppm downfields] o] YElvar H-5'3
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H-6'¢ 548 31814 ol5as Bt PC-NMR ~FE A 717 48 &t
IR @2 C-2', 5’2 quercetin® IAKRT ZZ 1.68ppmI 1.58ppm  upfieldH o
114.35ppm, 116.03ppmel A YElvz 9o C-6'2 0.6ppm downfield¥ o] 123.84ppm
oA UElYE Zol2 Hola vl methoxyl”] 7} Adela dE C-3'S FA7|7F 4
skalal 9l quercetin® C-3'X.t}h 5.0lppm downfield¥ o] 150.91ppmel A e
C-4'= 141ppm upfield= ] 14845ppmeolA YElUE= Zo]lE Holal it} oA
Kang %5(1990)°] Ginkgo biloba®l oA w&]3 isorhamnetin-3-O-rutinoside?]
aglycone NMRzk A3 dxsta dow, Lawrence 5(2003)°] Warburgia
stuhlmannii®] oA ©@2]d isorhamnetin WIE A 3}§E 2} Agrawal(1989)0] R i1gh
shetE e dAE AT

Fig. 14°] HMBC(Heteronuclear Multiple Bond Coherence) 2= E & o] A methoxyl
7] FAREL C-3, 43 couplings 3stal o™, glucose H-1"547F C-33 43y =a
7b YEtdE Aew Hol ARAE AT £ AR, H-2'> C-9, 17, 3, 4’
H-6'2 C-3, 3/, 42 H62 C-5 7,8 10 ¥ H-8> C-6, 7,9, 10& &A=& YE
Y= 5 429 847} long range couplings &I & Addth

ol e Ay=z 33E 55 isorhamnetin-3-O-f-D-glucopyranoside® +%5 Z A3}
AoH Fig. 1569 FAB-MS =3 EJe|A Hi= ntet Zo] [M+Nal m/z 5012 ©] s+t
=9 EAF 4783 dAsta vt

ol
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Fig. 12. "H-NMR spectrum of isorhamnetin—3-O—fi-D-glucopyranoside.
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_58_



. i o Jestananensdill
| ‘l |.!r i i Iilmml

T |.rll- wtisne stume nslifiatslill

.
redl HEER ] i E
it A

Iﬂ Illn! lﬂlluh-ln“-'ﬂl fznak dHeak

HLE 1221324
E.——n.
af:
"“1

’ ¢ : i

-r-
LK)

T
L)

T
EN )

ra

A

]

‘W‘I"—W [T —
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6) Kaempferol-3-O-n-L-arabinofuranoside (3}3% 6

Fig. 16914 =i wvke} o] '"H-NMR 2= Ed ] M 6.20ppm¥} 6.40ppmell A 7}H7}
2.0Hz9] J#& zHe doublete Aol H-63 H-89 ¥=eln ofd g "C-NMR 2
HEL Fig. 1791 A 8 C-63 C-8°] 99.92ppm¥} 94.08ppmeol A WEFIL G471 7}
AstE o] glE C-5, 7, 9= 163.10ppm, 166.04ppm, 159.41ppmoll A YEL}E=TH o] A&
phloroglucinol A%He] A& 42 NMRgg ®eiFa e zlelh =3, 'H-NMR 2=
EddA 795ppmI 6.92ppmel A YEYE doublete H-2/, 6’3 H-3/, 5’9 ==
A M ZE ortho coupling®l©l J7kel 88Hz= T LA YeElY da HEFozw 3
el daztk F A F42E vehla dueE AL ¢ 5 Aok "C-NMR A#E
A C-2, 63 C-3, 5% 132.06ppm¥ 11655ppmolA] t}& ®49 mIaHY & ya=z
YAl Q1o C-4'+ 161.59ppmoll Al WEtUaL Sl Zlo® Hol HEddds & F
At

'"H-NMR 2=#=E#o| A C3e H-39 737t Jelx] &= 3o Z ®ol flavonol
dgEde ¢ £ gon, "C-NMR A#HEHNA C-29 C-3&  15859ppm3t
134.95ppmeol A Y ElYE=d o] Agrawal(1989)0] E. 113+ kaempferol®] C-2 Xt} ¢
10ppm downfield® o)W C-3 Xt} ¢k 4ppm upfieldd HSZEA glucose?t C-39]
AstE o] s AL 4 = 921 carbonyl BA¢ C-4% 179.29ppmel A vEbY
At

a7, 'H-NMR 2~FEHo|A 548ppmol A singlet I FE  anomeric $491
arabinofuranose] H-1"¢] I =Zo]wy 391ppm¥ 3.8lppm< multiplet® 4.33ppm3}
3.49ppm2] doublet> H-2", 3", 47, 5"¢] ¥ =oltf, "C-NMR 2% E@ oA anomeric
E4el C-1"e ZATS sl = A8 o3 downfield® o 109.67ppmoll A velL
W YR arabinofuranose? C-2, 3, 4, 59 ¥ 3+ 83.38ppm, 78.66ppm, 88.04ppm,
62.55ppmoll A YElY L 1o Agrawal(1989)3¥ Markham (1992) 2 Guo 5(1998)9]
H 1%k n-L-arabinofuranoside®} ¢ %] gt}

olAabe] AyE Kim $(1997)¢] Larix leptolepis® Ao A wgl3dl 3dE9 NMR
# 4Es] ISt 9o Han 5(2001)0] ®i1gk o2 714 kaempferol Wl 3A)|
NEETR TY NMR %S yetlew Harbone®} Mabry(1982) 18
Agrawal(1989)0] .13t 3}3t&2] NMR # 3% A ghs] U8kt

Fig. 189 FAB-MS 2 Edo|A BE ulel o] ExzF EXS [M+Nal'm/z

b2

o
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441=2 o] 3}stEeol Exl=F 4187 U X s}e] kaempferol-3-O-n-L-arabinofuranoside =

TxE 2989
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Fig. 16. '"H-NMR spectrum of kaempferol-3-O-n-L-arabinofuranoside.
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Fig. 17. "C-NMR spectrum of kaempferol-3-O-a-L-arabinofuranoside.
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7) Kaempferol-3-O-f-D-glucopyranoside (3}g-% 7)

Fig. 19614 B ule} o] 'H-NMR 2~ E &4 6.88ppm¥} 8.05ppme] F 7
o] 9aE H-3, 5% H-2, 6 s3st= Aoz T 939 Jzto] 88Hz2E 7L A
S =2 Ho} ortho coupling¥lol Jthe A& & 4 A HAEFHS F MY 425
Bl 9o, Fig. 209] "C-NMR ~fEfoA C-2/, 6'3 C-3', 5’ 132.32ppm}
11621ppmell A & gaEe] dart A ves Aoz B A2 gfd 73
£ o]F1 & HEIIS & 5 Uk

'"H-NMR 2= E oA 619ppm3} 6.38ppme] ¥ AELS H-63 H-80 &5
PC-NMR =#FEgo]x C-63 C-8& 27 100.26ppm¥ 95.01ppmol A el 5
A7)17F AdE Ho] 9l C-59 C-72 163.07ppm 167.00ppmel| A LEbFozA A E

2 ¢l phloroglucinol At 2 FAEHO 9&S &4 4 9tk

-

&3, 'H-NMR ~#EZo|A 522ppme] doublet 3= C-3¢] ZA3Hol =
glucose® H-1"¢] dzZz& XA Jgto] 7.3Hz¢l Ao 2 Mo} f-D-glucosedS <& = A

1 YA glucosed FA2EE 321~369ppmolA HAF A =S Jeta gt
PC-NMR =#lE@o|M C-1"& 104.22ppmel A downfield= o] e 7575ppm,
7845ppm, 71.37ppm, 78.08ppm, 62.64ppm<e] I I+ YA glucosed C-27, 37, 47,
57, 6" dFsle Aowr APHA FEE Hola Qvk ®EI, C-2¢ C-32
158.62ppm ¥+ 13548ppmeoll Al 3 =Z7F yEelv dE=d C-27F Agrawal(1939)¢] M. 13t
kaempferol®] A KT 10ppm™Ad = downfield® HOo =2 Hol C-3% X9 glucose’} 2
el UrtE AL & F U ey carbonyl A9 C-4+%= 179.45ppmeoll Al &3 %<l
a2 eI k. o] A Lee (2003)7F Rk sh3tE 3 5Yd NMR#:
S Holu loerw F3E 7L kaempferol-3-O-f-D-glucopyranoside® %5 ZAA
at3lem Fig. 21°] FAB-MS A#ER oA B uiel o] [M+Nal' m/z 471 ©]
shetE o ARk 4487 A X8t 9l

kaempferol& 3% = (antiinflammatory)® ©]xx(duretic) ¢ <#g]&¥rt 9o
kaempferol-3-O-fi-D-glucopyranosider= 9 <7Himmunostimulant)  &Alo]  ATHF,

2003).
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Fig. 19. "H-NMR spectrum of kaempferol-3-O-[i-D-glucopyranoside.
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Fig. 20. "C-NMR spectrum of kaempferol-3-O-f-D-glucopyranoside.
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Fig. 21. FAB-MS spectrum of kaempferol-3-O-fi-D-glucopyranoside.
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8) Kaempferol-3-O-a-L-rhamnopyranoside (3}3& &)

Fig. 22014 =i #kel o] '"H-NMR ~3E# 9 6.19ppm¥} 6.37ppm-> H-63}
H-89 3@ 3lE AC R singlet Y22 Yelya H-3', 53 H-2', 6’2 A& ortho
coupling¥l©l J3k2 Zt2b 85Hz9k 86Hz] doublet A% wrebLb A& gk & 79
=7k F e £4Ye Bolu 9tk Fig. 23914 "C-NMR 2= E# 9] 94.79ppm}
99.85ppme C-8% C-69] H Aoy FA7|7F Aol Ade= C-59 C-7< 163.21ppm
7} 165.86ppmol A YEY dvk B3e] C-3, 53 C-2, 6’2 11654ppm¥F
131.94ppmeol A o1& &4 59 JaxHo 34 yelya loey C-4'2 FA717F 23
ol do] downfield¥¢] 161.58ppmelA I IE Holu Jde=d], o|AoE Ho}
phloroglucinol A%t#} #HE3 o082 o] Fojx] S & F Ut

"H-NMR ~=#E&o| A 538ppm2 singlet 3 3= C-3¢] A% 3la 9= rhamnose
9] anomeric $4:¢1 H-1"2. & singlet?] Ao 2 Ho} n-L-rhamnose?] RS <& = 9
o UM XA rhamnose® H-2", 3", 4", 5" 3.43~4.23ppm°l|A 57X Al daE Holx
912 rhamnose® methyl”] 370¢] 4% 093ppmolA] A A< =S e
t}. PC-NMR 2#lE# A rhamnose C-1"2 aglycone®] C-37 ZA3S 3t 3o
rhamnose®] Y™ #| €&AEHRT}E downfieldd o 103.52ppmol A YEh vt C-27, 37, 47,
58 7214ppm, 72.06ppm, 73.22ppm, 71.95ppmell YElY}al 913 methyl’] €A
17.69ppmol Al HE@ 2l ¥aE Holx YEdH o|AL Agrawal(1989)o] H 13l
rhamnose2] NMR# 3 sLstAl yEY L dvf. H3H 15854ppm3 136.24ppme] 3=
= C-2¢ C-39 alFsteE Aoz C-27F kaemperol®] A BT ¢F 10ppm downfield®
Aoz Hol C-39 rhamnose’t AE3tal Jvhe S & 5 AR carbonyl &~
ol C-4%& C-2, 3] o]5A3¥ o] C-39] Z3% 3 rhamnosed FFO 2 179.62ppmol A
el 9t} o] A4S Kazuma 5(2003)3 Han 5(2001)¢] wE]3t kaempferol Hi %
A FgEFY FId3} NMR#HE Holm o] 3FFE 8 kaempferol-3-O-n
-L-rhamnopyranoside2 T%& A% 3}

Fig. 242] FAB-MS 2#E&A HiE ule} o] [M+H]” m/z 43322 o] 31§
o AR 4329 4 A3} o},

oy
%o

=]
3
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Fig. 22. "H-NMR spectrum of kaempferol-3-O-a-L-rhamnopyranoside.
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Fig. 23. BC-NMR spectrum of kaempferol-3-O-a-L-rhamnopyranoside.
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Fig. 24. FAB-MS spectrum of kaempferol-3-O-a-L-rhamnopyranoside.
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9) Laricitrin—-3-O-f-D-glucopyranoside (3}3+& 9

Fig. 25914 R ulel o] 'H-NMR 2= E#HA H-67 H-8S A= meta
coupling® &1 Z}7+ 19Hz¢} 1.8Hz9] J#tS 7FA = doubleto 2 6.20ppm™ 6.39ppmell A
Uelba gtk Fig. 26014 PC-NMR 2¥E#9] 9994ppm¥} 94.74ppm< C-63}
C-89] ¥laolw FAat717F AgEo] A= C-5H9 C-72 163.12ppm¥} 166.15ppmell A
¥ =7} JElYE Ao 2 Bo} phloroglucinol A%l S & 4= ) w3k C-2¢F C-3&
olF A% o7 15848ppm3#} 13558ppmoll A ¥ =7} vEE=d), C-27F Ham(2000)©]
B 313k myricetin®] ZA BT ¢F 1llppm downfield¥ 22 C-3°] ¢F lppm upfieldd A
o2 Hol C-39 glucose’} 235t s AS & 4 A carbonyl A<l C-2,
30] o]FAdtolaL C-39 glucose’} 23S sl U+ P3O E myricetin®] 1A B TH
ok 3ppm downfield= ¢} 179.45ppmol Al =2 E Holil At} o] A& Kang %5(1990)0]
Ginkgo biloba® AolA w23t laricitrin Ml A ¢ C33 Axstxm gt}

'H-NMR == EdolA 4 Al /e A®ghS Heolt 392ppmel singlet ¥
methoxyl”] 84U EA |t} glucoses] H-1"2 540ppmolA YEY=d Jake] 7.3
HzQl Ao & Hol f-D-glucosedS & Ao glucosed] Ww =] #4921 H-2", 3,
4" 5", 6'¢ 346~39%ppmol Al EAXQ WA Holw 9tk BC-NMR 23 E 2 o A
aglycone®} ZdS sl I+ glucosee] C-1"2 103.73ppmelA I ZE Holil o
W glucose?] Yw A ©AEQ C-27, 37, 4", 5", 6”2 75.94ppm, 78.56ppm, 71.44ppm,
78.14ppm, 62.56ppmolAl 5 A< A5 YEMN I methoxyl”] ©4F 57.04ppmol A
A8 el wAZ wo|w 9T}

3, pyrogallol B%& C-3'9] methoxyl”]7} ZAgsla e vUd TX22
Ham(2000)©] X 313+ myricetin® pyrogallol B33 = tfE e maE Hola ¢
. '"H-NMR =#HEZHo|A H-2'3 H6'S A2 meta coupling=*] 7.53ppm}
7.29ppmell A Jgkol 19Hz2 & UE doublet ¥ A2 YElg vk "C-NMR ~¥E
Joll A C-2'7 (C-3'2 Kazuma %(2003)°] Clitoria ternatea %*1olA &2l
myricetin W EA 3EgE9 C-2'Hrt} ¢ 4ppm upfield¥ o] YEYar C-3'Htp <o
3ppm downfield¥l o] 106.82ppm3} 149.04ppmeol A =7} YEYE Ao R Ho}
methoxyl7]7} ZA&3stz e AS & F Qo C-4', 5, 6’2 138.79ppm,
146.27ppm, 111.11ppmel A 9] A7} Yebdt}, o] 42 Slimestad 5(1995)°] ®a13k 3

=3 AEgs] dXxst 3, Hussein 5(2003)0] Eugenia edulisolA =73t
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myricetin-3,5,3' -trimethyl ether B2F2] NMR# 3 A X]35txr 1t} Harbone¥t Mabry
(1982)%= Larix, Cedrus?; 2 t& HAAE 543 =S st ota Bkt
A

Fig. 272] HMQC(Heteronuclear Multiple-Quantum Coherence) =% E &
AFAzst e Faee] ARG ES B 5 de 243 2F9ER SR H-17, 6,
26" C-17, 6, 8 2/, 6'°l A&atA At As5s & F AU
HMBC ~#lEd o g F4i9 &4 9 Jong range couplingsS 2k

wabA 3gE 9= laricitrin-3-O-f-D-gluckopyranoside® T-%Z
29°] FAB-MS =EgoA Rz wiel o] [M+Nal' m/z 5172 o] 3gt&e] 24

& 4949k LA AskaL gt
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Fig. 25. "H-NMR spectrum of laricitrin—3-O-fi-D-glucopyranoside.

_76_




KILE 23655 we

Ee EIE j - -:-u" ganEEEp E Eu : ;::;:lg
4%~ FERjOREGE" E =z ¥
o b il e e
: i EEE 2 B re
i ] E !
K | | ok
.“H -i!iﬂrﬁnligiuu zil ' ik EEHE? P58 runlBame !I:I-.:"Eh
-2
frh o 4 ¥
22 —
- -k .,
-
]
e s
5 &
[ E E L.r J
= "y 1 Iy "r 'E
- E }={_ d, .
= — y
ol R — ::t -'; n:i.
- :;-{I. .
n q '\.:-q
= :
ﬁ: {5. I_-"}'_5 il
-'Pr | ¢
e — =1 .
8 |
> .
—-
[ ] I-
- i

Fig. 26. BC-NMR spectrum of laricitrin—3-O-f-D-glucopyranoside.
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Fig. 27. HMQC spectrum of laricitrin-3-O-[}-D-glucopyranoside.
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Fig. 28. HMBC spectrum of laricitrin—-3-O-f}-D-glucopyranoside.
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Fig. 29. FAB-MS spectrum of laricitrin-3-O-f}-D-glucopyranoside.
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10) Quercetin—-3-O-fi-D-glucopyranoside (3}$HE 10)

Fig. 30°14 2+ whel o] 'H-NMR 23 E# o] A catechol B%H2] H-2'> H-6'
3} meta coupling® o] doublete & YEof dtA9F 7.72ppmell A singlet ¥ 22 e}
Ui 9la, H-5% H-6'S ME ortho coupling® o] Jzko] 84HzE T d3stw Zz
6.87ppm¥} 7.58ppmell M doublet ¥ == e gtk Fig. 31¢] "C-NMR =¥ EH
oA A7 7 AgE o] AR ¥ C-2/, 5, 6’2 116.03ppm, 117.61ppm, 123.24ppm
oA FAE Holn FATIZE AfEo A= C-3, 4’2 =AA  downfield¥ o
14590ppm ¥} 149.86ppmell A YEb 3 gtk '"H-NMR ¥ =50°] ¢h4 A 3d catechol
Bste] vamchs @ 2@ delgx g 'TH-NMR¥ PC-NMR ~#E7le] 387 o]
SO E Hol catechol BE#YS T3] & & Ut

=3, 'H-NMR =9 E% 9] 619pm 6.38ppmol A velvs ¥ A= H-63 H-8
2 A2 meta coupling®] oA o} singlete] ¥aE Holx 9o, BC-NMR
~HAEH ] 9476ppm™} 99.01ppme C-87 C-69 I =] 163.02ppm3 165.99ppm
o C-5¢ C-7¢ ¥ =A=E o]AL phloroglucinol AZte] A& A< WIS HAF1 =
Zojtt.

PC-NMR =~ Eg A C-29 C-32 15845ppm¥ 135.65ppmol A UE}E Ao
2 Rol o]FAge 7HA gla C-30] AFHol glem C-27F Yoon & (2003)0]
Larix leptolepis A A 5ol A @83 quercetin® ZA BT 13ppmA = downfield® #A
o7 Hol C-39 glucose’} 2&S 31 YutE= AL & 4 9} carbonyl EFA<l
C-4= <3 C-2, 3°] olFAgo]ar C-39 glucose’} A3 Jgoz <2l3lo]
179.49ppmell A “Ebar gl

g9, 'H-NMR == EZ|A 525ppme| doublet ¥ C-30 AFH A=
glucose®] H-1"0.2 Jzko] 7.4Hz¢l Ao & Kol f-D-glucoseZddd e & &+ 9lom
3.36~372ppmol Al YA glucosed] FAEL AIHA R ez ok
BC-NMR 2= E# | A aglycone® Z3S 3tal 2= glucosee C-1"2 downfields]
o] 104.36ppmolA el C-27, 37, 47, 5", 6”2 75.75ppm, 78.39ppm, 71.22ppm,
78.13ppm, 62.56ppmo Al A& Al HEE Holi gt}

ol’del A= Kazuma 5(2003)7 Lee (2003)7F w&] ek quercetin M4 3HgHE<]
NMR## Bl 243t3 Kim 5(2004)°] Eucommia ulmoides? <ol &) g 343

=3 FL3 NMRg= Hola St

K
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Wb BEE 102 quercetin-3-O-fi-D-glucopyranoside® 7%& ZAAdoH
Fig. 32¢] FAB-MS =" EdoA Hi= wpel o] [M+H]" m/z 4662 ©] 3}gE<] &
A eF 46494 A A skar vt

35 109] aglycone?l quercetine &4t} (antioxidant), &-%H(anticarcinogenic), &%
%(antitumour) ¥ BHIV(anti-Human Immunodificiency Virus) ¢ 4o vk,

2003).
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Fig. 30. "H-NMR spectrum of quercetin—3-O-f-D-glucopyranoside.
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Fig. 31. BC-NMR spectrum of quercetin-3-O-ff-D-glucopyranoside.
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Fig. 32. FAB-MS spectrum of quercetin-3-O-[}-D-glucopyranoside.
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11) Cedrusin (3= 11)

Fig. 33°14 2% wlel o] 'H-NMR A#E# oM H-2= H-63} meta coupling
¥ H-5% H-63 ortho coupling¥lol Ja< 2424 1.7Hz9F 81Hz= 6.98ppm}
6.76ppmell A1 doublet ¥ Z = YEly H-62 H-59 ortho coupling® i1 H-29 meta
coupling=l o] 81Hz¢F 1.7Hz¢] + 7Me] J#< 2zt double doublet ¥ A7} e
Ao 7 Ho}l catechol&Yd S & 4 Att. H-ax= 1F3 H-BY JF o7 549ppmeol A
doublet 3|22 YElto™ 344ppm™} 3.75ppmeol 41 &) multiplet ¥ 2+ H-f¢ C-ro
T Mol el sk Aola 381ppmeol Al AEgkel Al e 4% IAE CH4
of ZA&3sta & methoxyl”] F4EY SAAQ] I Aot H-2'¢ H-6'2 broadgt
singlet ¥ 22 7}7} 657ppm 6.60ppmol A rEFUIL SlTh Fig. 349 “C-NMR -
HEHo|A (C-32 (+)-catechin® B3t¥ ©®lwste] 3ppmA =  downfield ¥ ¢]
149.07ppmell Al 3 A7} YEYal C-2% 45ppm7d = upfield= o] 110.56ppmoll Al 3] =2
7F vEbd Ao 2 Hol methoxylZ|7F C-3¢ ZAFsta Udv= s & F dow
C-59 62 116.12ppm3} 119.71ppmel A I ZE Holx FA7]) 9 AgHEe = C-H4
¢} dihydrobenzofuran® ZA%¥E stz A= C-12 downfield¥ o] 147.36ppm3}
135.13ppmol Al ¥ =ZE Holi 9lil, methoxyl”] B4 56.40ppmol A A& 2 <l ¥=
£ YERdTh o] A A AW sigtE 59 BEAE A9 Fdg NMR @& Hol
3l 9t} %3k dihydrobenzofuran®] C-a¢} C-f 88.72ppmIt 55.76ppmo A 3] =2 S
RHoln o|FAdl C-4'3% C-5' 146.52ppm¥ 129.83ppmel A yelva =2k7171 4
g gl C-3'+ 141.88ppmel Al YERTE o] 21 Miki (1979)7} Larix leptolepis
oA &3 dihydrobenzofuran %A 3+&& ¢ NMRzH# <2384t

H-NMR ~#|E# o] A methylene ©&9 C-f'¢ F 719 Fat Ca'el F 719
T2 C-r'Y F e 49 dFo R 1.79ppmolA multiplet YEFUYH C-a’'¢ F
Mol FaE C-f'e F MY F429 9oz 256ppmol A triplet IR JEHS 76
HzoldaL C-r'el F 7he Fae CR'9 F /Mo i 9FH #4719 dFe=
downfield=] o] 3.56ppmell 4] triplet ¥ 25 ®o|¥ Jite 65Hz0lth “C-NMR 2~ ¥ &
ol C-rof C-r'2 65.16ppm¥& 62.35ppmoA I IAE Holw C-a'9f C-f'<
methylene 4% 32.75ppm3} 35.82ppmol A EA Al 3aE Hola it}

Fig. 359 COSY(COrrelation SpectroscopY) Z~HEZH L X2 ¢l Hdto] ~d-~7

AFS olFE Fash £ Abdle Aw4e vl 249 AHEYOR Hoa'w
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-2’7 H-6', H-29} H-6 ¥ H-5%
3 Qe Fig. 369] HETCOR =
£ 2351, Fig. 379 HMBC =g E- o2
Tt &4 long range couplings #EstS] 7ZF a4t ©A 9] AHAAE vlws)
o] F+ZZ 43ttt DEPT(Distortionless Enhanced Polarization Transfer) 2=
H2 CH, CHy % CH39 ®AE /e 2 Ed] Hojuya e JHo drE
F= PC-NMR ~#lE¥s 7] A|AeA €} Fig. 389 DEPT Ao EHd]

129.83~149.07ppm Ale]e] ¥ A Eo] quaternary ©4AS & 5 ddoew C- o, |,

H-i', H-§'3 H-r', H-a$} H-§ H-{9
H-60] A= ~3-2~3 AL 3}

o,

U do
o s
L
S
=

MNEQo was Age

_tkmlm

’

r', r& methylene 4942 & 4 AT}

o] Aol A= Agrawal 5(1980, 1982)°] Cedrus deodara®lA ©]3t neolignan
Al 3tgE<l cedrusin® NMR#t A &3] dA3star 9o Takehara 5(1979)9]
Larix leptolepis W Ao 4 @23 dihydrobenzofuran %A 3+3HE2] NMR# %
HlaL EAEke] FRE AFson, Fig. 399 EI-MS =3 ERoA B niel 2o
M]" m/z 34602 o] st3&9] EataF 3469 A A|staitt.
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Fig. 38. DEPT spectrum of cedrusin.
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7)
£3 E5F cthylacetate &4 F 3 o] dats) &4 o]

]_
dehdeh A9 G 25

3990 Ex7F Z71EEE A ethylacetate 84 289 radical

ot 4= 9lon 20ppmel A 100%9] 717+ radical 2A5S Ve

Table 4. IC5 values of antioxidative activities of each extract fraction

Fractions ICs0(1g)
BHT 14pg
Control
a-tocopherol 12ug
Hexane soluble fraction 45ug
Methylene chloride soluble fraction >100ug
Green Ethyl acetate souble. fraction 37ug
needles
Water souble. fraction 52ug
Crude extractive 45ug
Hexane soluble fraction 60ug
Methylene chloride soluble fraction >100ug
Fallen )
Ethyl acetate soluble fraction B5lug
needles
Water soluble fraction Tlug
Crude extractive 68ug
Table 5% Fig. 4004 H= wiel o] HdF AP HAolA ded std==
of g &zt A AAF AF} flavan-3-ol 3FEE<Q  (+)-catechin,

=4
(—)-epicatechin, (+)-gallocatechin< 7]|=& &2 KXt} 3% 23t &S 7HA

i

AE & & o flavonol WF A 33E2 quercetin-3-O-f-D-glucopyranoside
9} laricitrin-3-O-f-D-glucopyranoside’= §-5=3¢t §4tsl § 35 yeEpLh U A| 33H&E
%% ICJ()%)]CO] IOOMgO]N'OE 6]'}\]'9‘4' 51'“ o] E'fxl Lﬁ}}]:q'
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Table 5. ICsy values of antioxidative activities of isolated compounds

Compounds ICso(ug)
BHT 14ug
Control a-tocopherol 12ug
(+)-Catechin 6ug
(—)-Epicatechin 1018
(+)-Gallocatechin 11ug
2"-0O-rhamnosylvitexin >100ug
Isolated Isorhamnetin—3-O-f-D-glucopyranoside >100ug
Kaempferol-3-O-n-L-arabinofuranoside 64ug
compounds Kaempferol-3-O-f-D-glucopyranoside >100ug
Kaempferol-3-O-a-L-rhamnopyranoside >100ug
Laricitrin—-3-O-i-D-glucopyranoside 228
Quercetin—-3-O-f-D-glucopyranoside 17ug
Cedrusin 5eug
100
—&—Gn. H. Gn.M. —&—Gn.E
—>¢—Gn. W. —e—Gn.C. Fn. H.
o0
= 80 Fn. M. Fn.E  —¥—Fn. W.
[=T)] —o—Fn. C.
=
2
g 60
Z -
< =
2 2
=R
= S 40
s
A
a 20
0

2.5 5 10

Concentration (ppm)

20

Fig. 40. DPPH radical scavenging activities of each extract fraction by different

concentration. (Gn.: Green needles, Fn.: Fallen needles, H.: Hexane, M.:

Methylene chloride, E.: Ethylacetate, W.: Water, C.: Crude extractive)
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Fig. 41. DPPH radical scavenging activities of isolated compounds by different

concentration.
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I} Table 73 2t A4 ethylacetate §4 38, 84 &8, (—)-epicatechin %
(+)-gallocatechinoll A =8 A4S wgon 1 ethylacetate 84 39
AL A Fo =717 1bmz 7P F2 84S YeWlth (—)-epicatechin, (+)-gall

ocatechin® 7% o= AJo] 9o} u$

A Fol AgHRE A4S FAF 5 At
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Table 6. Anti-Propioni bacterium acne positive control

Concentration (ug/disk) Inhibition zone (mm)
0.5 34
Erythromycin 0.25 31
0.125 22

Table 7. Inhibition zone (mm) of Anti-propioni bacterium acne of each extract fraction

and isolated compounds

Samples Inhibition zone (mm)
Green needles Crude extractive -
Green needles EtOAC soluble fr. 15
Fractions Green needles HzO soluble fr. 13
Fallen needles Crude extractive -
Fallen needles EtOAC soluble fr. -
Fallen needles H2O soluble fr. -
(+)-Catechin (1) -
(—)-Epicatechin (2) 10
Isolated (+)-Gallocatechin (3) 11

compounds ~ 2"-O-rhamnosylvitexin (4) -
Kaempferol-3-O-a-L-rhamnopyranoside (8) -
Quercetin-3-O-f-D-glucopyranoside (10) -

25

(3
=

ANERNERNERN

—
n

—
>

Inhibition zone (mm)

N

Control Gn. EtOAc Gn. H20 Com. 2 Com. 3

Samples

Fig. 42. Inhibition zone (mm) of Anti-propioni bacterium acne of each extract fraction

and isolated compounds. (Gn : Green needles)
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Table 8. Anti-Malassezia furfur positive control

Concentration (ug/disk) Inhibition zone (mm)
500 20
Ketoconazole
100 13

Table 9. Inhibition zone (mm) of Anti-Malassezia furfur of each extract fraction and

isolated compounds

Samples Inhibition zone (mm)
Green needles Crude extractive 11
Green needles EtOAC soluble fr. 16
. Green needles H>O soluble fr. 14
Fractions .
Fallen needles Crude extractive -
Fallen needles EtOAC soluble fr. 14

Fallen needles H2O soluble fr. -

(+)-Catechin (1) -
(—)-Epicatechin (2) -

Isolated (+)-Gallocatechin (3) -
compounds  2"-O-rhamnosylvitexin (4) -
Kaempferol-3-O—-n-L-rhamnopyranoside (8) -
Quercetin—3-O-f-D-glucopyranoside (10) -

_99_



20

Inhibition zone (mm)

Control Gn. Crude  Gn. EtOAc Gn. H20 Fn. EtOAc

Samples

Fig. 43. Inhibition zone (mm) of Anti-Malassezia furfur of each extract fraction and

isolated compounds. (Gn : Green needles, Fn : Fallen needles)

SJgE 24 FEE SIS dgd SEkEdd diste A9 E AE HaCaT A+
o gt MEEAHL MTT assayz =439 om Ay Table 108 v} 7t =
TYEY Axsd 47 23 i 2959 A2AEES 60% oldo= A
FEAS YehlA @ort, Y9l crude #8o] 200ppm FEoOlA A EAEE]
54% = YErgth e 3stEe] ok Al¥=A A3 (+)-gallocatechin(3),
kaempferol-3-O-a-L-arabinofuranoside(6)° 4 50% Ax9] AE5AS YEWOH,

A SRS AEAEEC] 0% o4 AEEAL wolx ekske
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Table 10. % Cell viability of each extract fraction and isolated compounds

(unit : % of control)

Concentration (ppm) 50 100 200

Samples
Green needles Crude extractive 70.0 70.8 63.7
Green needles EtOAC soluble fr. 92.8 61.7 66.7

Fractions Green needles H>O soluble fr. 80.3 65.5 61.0
Fallen needles Crude extractive 73.8 70.2 54.8
Fallen needles EtOAC soluble fr. 93.7 87.6 63.5
Fallen needles H2O soluble fr. 80.2 78.4 60.9
(+)-Catechin (1) 96.0 85.0 74.1
(—)-Epicatechin (2) 86.4  80.8 77.3
(+)-Gallocatechin (3) 84.2 837 576
2"-O-rhamnosylvitexin (4) 75.0 71.0 66.9

Isolated Isorhamnetin-3-O—-f}-D-glucopyranoside (5) 959 835 66.0
compounds Kaempferol-3-O-o-L-arabinofuranoside (6) 924 756 551

Kaempferol-3-O-#-D-glucopyranoside (7) &5.1 788  76.2
Kaempferol-3-O-a-L-rhamnopyranoside (8) 1206 938 2.7
Laricitrin—-3-O—f#-D—glucopyranoside (9) 88.4 5.1 83.4
Quercetin-3-O-f-D-glucopyranoside (10) 975 933 73.8

500100

200

100

80

60
40

20

Cell viability (%)

Gn. Gn. Gn.H20Fn.Crude Fn.
Crude EtOAc EtOAc

Fractions

Fig. 44. % Cell viability of each extract fraction. (Gn : Green needles, Fn : Fallen

needles)
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Table 11. NO inhibition ratio (%) of each extract fraction and isolated compounds

(unit : %)
Samples Concentration (ppm) 50 100
DMSO (for use solvent) 145 30.7
Green needles Crude extractive 34.4 66.8
Green needles EtOAC soluble fr. 45.6 59.6
Fractions Green needles HzO soluble fI-'. 55.9 56.2
Fallen needles Crude extractive 17.0 66.2
Fallen needles EtOAC soluble fr. 44.3 717
Fallen needles HzO soluble fr. 8.1 219
(+)-Catechin (1) 56.9 90.0
(—)-Epicatechin (2) 64.0 787
(+)-Gallocatechin (3) 76.5 99.8
2"-0O-rhamnosylvitexin (4) 483 57.1
Isolated Isorhamnetin—-3-O-f-D-glucopyranoside (5) 384 52.6
compounds Kaempferol-3-O-a-L-arabinofuranoside (6) 96.0 104.2
Kaempferol-3-O-f-D-glucopyranoside (7) 12.6 34.1
Kaempferol-3-O-a-L-rhamnopyranoside (8) 395 67.2
Laricitrin-3-O-f-D-glucopyranoside (9) 53.0 874
Quercetin—3-O—-fi-D-glucopyranoside (10) 439 72.7

80

NO Inhibition ratio (%)

Control DMSO Gn.Crude Gn.EtOAc Gn.H20 Fn.Crude Fn. EtOAC Fn. H20

Fractions

Fig. 46 NO inhibition ratio (%6) of each extract fraction (Gn : Green needles, Fn :
Fallen needles).
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Fig. 47. NO inhibition ratio (%) of isolated compounds.

v}, Tyrosinase &4 A5 H7}t
Melamine #4 &9 tyrosinaseol| #H-g3] Wzl AAS ofA|star, gjfo|r] A
2% S JAetE a9E HAS e flske 7
Sk tyrosinaseo] tgt &S SA3FS AL, tyrosinase 4 A7
HET2 AL T4 kojic acid® 5ppme] F = A tyrosinaseE 95% A3
72t FEE w8E5Y dEE sE2 100ppmel A tyrosinaseE Al

o] UERA ek Aem wol Eol ki Az

=2 kojic acidE %A

Table 12. Tyrosinase inhibition ratio (%) of positive control

Concentration (ppm) Inhibition ratio (%)
Koii d 25 7
i
ojic ac - o
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Table 13. Tyrosinase inhibition ratio (%) of each extract fraction and isolated
compounds

(unit : %)

Concentration (ppm)
Samples 100

Green needles Crude extractive -
Green needles EtOAC soluble fr. -
. Green needles H2O soluble fr. -
Fractions .
Fallen needles Crude extractive -
Fallen needles EtOAC soluble fr. -
Fallen needles H2O soluble fr. -
(+)-Catechin (1) -
(—)-Epicatechin (2) -
(+)-Gallocatechin (3) -

2"-O-rhamnosylvitexin (4) -

Isolated Isorhamnetin—-3-O--D-glucopyranoside (5) -
compounds Kaempferol-3-O-n-L-arabinofuranoside (6) -
Kaempferol-3-O-f-D-glucopyranoside (7) -
Kaempferol-3-O-a-L-rhamnopyranoside (8) -
Laricitrin—-3-O—f}-D-glucopyranoside (9) -
Quercetin-3-O-f-D-glucopyranoside (10) -

o AY46ke)H GA(B5ke)Ss 2z AMAS] 95% EtOH &4 oz FE3ekaL
FEgde BI7Zu7| 2 hexane, methylene chloride, ethylacetate & -84
T2 FESt sAA XS EREENEH o5 3dES EEsH] Hsko
ethylacetate-8 Al ¥} 84 3o t)sle] Sephadex LH-200.2 X3 AHIAZnE
auE wEgow Axstgon, vd 3gEe FxE 'H "C-NMR, 2D-NMR
('H-'H COSY, 'H-"C HETCOR - HMQC - HMBC) ¥ FAB, EI-MS ~3#Ego=
T2 FEsgth. Aol (+)-catechin, (-)-epicatechin, (+)-gallocatechin,

oL

isorhamnetin-3-O-f-D-glucopyranoside, kaempferol-3-O-fi-D-glucopyranoside %

2'-O-rhamnosylvitexin 5 6719 &S dglggor, Yddolr = (+)-catechin,
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(-)-epicatechin, kaempferol-3-O-a-L-arabinofuranoside,  kaempferol-3-O-a-L-rhamno
pyranoside, laricitrin—-3-O-f}-D-glucopyranoside, quercetin-3-O-[-D-glucopyranoside,

cedrusin @ 2"-O-rhamnosylvitexin 5 871¢] &3=S delatadch Ay IolA 3%

o7 gy 35S (+)-catechin, (-)-epicatechin, 2’-O-rhamnosylvitexin®.2 Y34%
9o Fo TR AIRHY, R 3FES flavonoid SRHEE AFH U499

TR Aol A stk

JAr3t A e A3} (+)-catechin, (—)-epicatechin, (+)-gallocatechin®] 7]+ & 2 H
gk st EAd S Raoew, widA sk3E<Q] quercetin-3-O-fi-D-glucopyranoside
9} laricitrin-3-O-f-D-glucopyranoside = &2ts 84S Ueliith FE2E £ 304 ethyl
—acetate 84 E o] 7t 2 A4S B o= FgastdAo] S5 3=
o] ethylacetate & ol @Wol FHrro] 7] wiEolgtil AlmHTh o

3t syt A3} (—)-epicatechin, (+)-gallocatechin, ¥ E# 99 ethylacetate& 4

ol
4

wYolA  FAFd EAS HIow, HETed digk 4 Y crude,
ethylacetate, 84 E&83 Y9 ethylacetate A E oA njEto] 3t A
S e o] F A ethylacetated4 82 7|EEZROE 43 A4S YE

o] shatstEd  Axkel fAgE Z2¥E H2edY. MTT assay AlESA Ay
(+)-gallocatechin, kaempferol-3-O-a-L-arabinofuranoside, ©$} crude & ol|A 40~50%
AR 545 BAS ¥ & SA4S Holx otk ddTEA 2y gy FEE £
I stgEEe] VIeEdd Fed NO A4 Asgdds Bem, 1 F (+)-catechin,
(+)-gallocatechin, kaempferol-3-O-a-L-arabinofuranoside= 90% ©¢]’2] NO A A 3|
Feb o= et Melamine ¥4 2491

e gHe molA ol

= O

e wol ddTEdol ¢

r-{m
m
i)
b
01
m{n
il

[e)
o
tyrosinase] AMBAHL H 3 Ay FHE
o

melamine S AAFA = Eel= A
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corporation)® o] #}3% H 37T, 40torrd] 2o 2 Y F=3% ¥ s44dx9 A4AHES
AXA 995 4 F5F FFHE Ao, olE YeHESY 479 Ay AEE A}

Skl

) AleF g 7]7]

B A A gt AEES 93 Aleke 24 DPPH(1-1-diphenyl-2-picryl-
hydrazyl), Pyrogallol, TRIZMA (tris(hydroxymethyl)amino-methane)s <  Sigma
Chemical Co.olA T-43ke] ARRSEATE 21 o] 9] A ok2 55 AleFS ARESFSATH
B Ao AFRH 7]7]E= UV/Vis spectrophotometer(JASCO, Japan)< AF-g&3+91 o).

T 30w WA g 517mol A FHEE S5 e EE
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|
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Areels) = (1 - —m0—

Sabs : AE&] AATFe FHE
Babs : DPP =3

H
Cabs : N agel RHTe FHE

}) SOD frAEAd s 54

SOD A& Marklund®] el #38te] S48kt
o Tris-HCl Buffer (50mM TRIZMA, 10mM EDTA, pH 85) 26m¢¢ 7.2mM
pyrogallol 0.2 mE 7}ske] 25Cel A 10%3F WAzl & 1IN HCI 0.1 mE 7Fsled wb

SS AAA 7L, 5N F 2kstE pyrogallol?] Y-S 420 mell A FHEE SHEA

AN

’

t} 71ZEA2E 100ppm %9 L-ascorbic acid® AHE3tgow SOD FAMEA &
Almgefo] H7byeh Bk FHE AreR et
SOD A& (%) = (1 - Sabs—Babs
Cabs

Sabs : A& A7t FHE

Babs : Pyrogallol thAl €+&& S Ab-g3F Alggol H7bgeo F34%

Cabs @ AN &8 T+t FH4=
3) Ax

7h AAE s

TAaFoS A AgEE DPPHE <A duHl2 &8l free radical2A 1
Ao WEGAAZ QAste] 517m F2elA Al FRAE Uehue A4 £t Fa
517mm ol A F33=7F Aadn oldd guzs SAATAY Al

At Tl AW B s B4 L BYNLE WED B D e 27
Jom, QA ol et Zel] o3 =35 JAlsh=

4 FEEL 4 vruz 2 AL 3
S

i

ot

2

RESR=Y
At HH9E FE= dAwols FAZEI Fig. 1.3 o] 10 ppmol/delA
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60%°] e HAAFATS YERY oF 65%2 HAAFA TS e 7|EEH
10ppm L-ascorbic acid®} fA+g+ 235 YERY AT

1}) SODFAMEA &

SODE AAld w9 F3]3F superoxide anion radical(O; ) ¥Fg-3}o] hydrogen
peroxide(H:02)E AA sl EAEA, A4S o] &3 ZE AEA &A3 o A
ol A &g Akagel tigh o] A&S ate oA 4 AsfAelth Ao
AbslA o2 HE MEE Wolsted F8% 93-S s SODY AR S A
¥ A3 Fig. 29 #o] 1000 ppmol A 24.3%9] fFAIEAS Yehld oy E=2
100ppm X9 L-ascorbic acid®] FAFEA Q1 50%° &= v A A Z&} T},

Electron donating ability (%)

1 10 10 100 1000
(Control)

Concentration (ppm)

Fig. 1 . 949% FE=9 dxsd

ofr
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50
- 40
g
&
= 30
&
[}
&
i
= 20
=)
3

10

0

1 10 100 100 1000
(Control)

Concentration (ppm)

Fig. 2 . 49% F5=¢ SOD A=A

Adol A8 99F EtOH FE=2 d4tst a3 43 A AHgHERE A &

ke A3 0 g4 tyrosinase 2 L-DOPA (L-3,4-dihydroxtphenyl-alanine),
arbutin® Sigma Chemical Co.olA F+43le] A&3t9l o B16F10 Walul v %S
3t Alko 2 RPMII640 mediumo] 10% Fetal bovine serum, 1% Penicillin
/streptomycing % 7}e A 22 Gibco BRL Co.ol A T43Fe] AF&&dtt 1 219 A

ohe BT AhE Agaar
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B Age] AMg®E 7]7]& UV/Vis spectrophotometer(JASCO, Japan), Rotary
centrifuge(Hitachi, Japan), Microscope(Olympus, Japan), CO2 incubator(Hanbaek
Scientific Co., Korea), pH meter(Orion Research, Inc. U.S.A), Autoclave(Hanbaek

[e)

Scientific Co., Korea), ELISA reader(Bio Rad, Japan) <& AF&3&}o] A st}

2) Mgy Ay
7} Tyrosinase A&l &4 =4

Tyrosinase A& &4 =4S tyrosinase?] #§ Z3 A H = DOPA chromes

0

Hl AR o o]a] Fg 3k Yagis o Wil Fstel FAs v =, v 0175 M
phosphate buffer(pH 6.8) 0.5 mé°] L-DOPA(L-dihydroxyphenylalanine, 10 mM)<& =
¢l 71dd 02m¢ ¥ AlgfH 01me EF N mushroom tyrosinase(110 unit/mé)
02m H7Fete] 35TCoA 217F BFGAIA whgH Fo A4 H DOPA chromes 475
mell A FF=E S-S tg Ao AfES Tkl AdAI HuE 9]

P == 100ppm FE9] arbuting A&} T

Aalg (%) = (1 - Sabs — Babs 44,
Cabs
Sabs @ N2 H7Me] FHE

Babs : &4 WA 3 80% ALET ARG HrbTe FHE
=5

Cabs : A

) Azl

2 28] o] &3 Bl6F10(melanoma) Korean Cell Line Bank(KCLB)Z 3 &
Jatdrh. AMxEe wge 10% fetal bovine serum(FBS)ZF 100 unit/ me<] penicillin/
streptomycing 1% d7Fs RPMI 1640 HlA S Ag&3t9lon, 37C, 5% CO,
incubatord] ZH-SA|A AW wjekste] A}&3+Y

th MTT assayel 93t A4 HF AZS 2 AXEAY 54

B16F10(melanoma)®] #74d HE MEXF A4S A A7 A4 Axg 54

o 96 well plated] 5x10'¢] MEES BFd F AEUEES 122 FAedA HEe
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F37C, 5% CO; st Al 493 MFe ¥ FHEE Sk 44 AE5e 24
¥ AESY 242 39

Y942 B16F10(melanoma)ol th3k AlE 54 =42 Carmichael 52 =¥l u}
2t MTT assay2® AAadrt GAE F2 96 well plated] 1x10 cells/welle] = 7|
018 m¢ EFaQArt 24N 3 A8E 5w HE zxAste] 002m H7H3 37T,
5% CO. incubatoroll Al 72417 vjdetd il xS A8 % E=F{HFE HUtet
o] U3 zHoZ wgatdrh o7l Smg/ml FEE AXI MTT &9 20u= 3
7hako] AAZF ke & okl S Al As L ZF welld DMSO:EtOH (1:1) 150 m S 7}
ato] 307+ nukek 5 ELISA reader® 550 mollA &3 %22 tol b EF2 A

A ENRE S5

=

3

A\
ol

Zh) Axd gty AYY 574

RPMI16402. & uj<k¥l BI6F10 S A E A 25
B2 g & og, 2447 MY & UgF FEES AT EE 1, 10, 100, 1000 ppm
ol A Attt AEE 724 M F F AT (pH74) 2 A FH kAL 0.25M
trypsin-EDTA §o2 ATE 223 5 £33 3 AxS 1x10° A% 2
TCAZ Az wratdth. 2500 rpm
HoZ AHT F oE =2} ofekES
mE AA AzAZT AzE Wehde
1 & B33 FTA 470molA FH=

sl7] 9& FAUETZ 100ppm &%

mlm
ol
Iy
ozi
i)
K
il
e
=

Z4aka. Wehd 44

arbutins AF&-3}%4

lo

3) A

7}) Mushroom tyrosinase &4 # &l &3}

S5 9% Mushroom tyrosinase?] &4 A& F2ls] & A3} Fig. 37
o] 1000 ppmell A 31.9%¢] Asfazss AT = v 28y tixzT2 AR

arbutin®l H]dte] Y& tyrosinase A3 FAHS HAS & F A

o

) MTT assayel &3t 44 HAIMESF 2 AESAHF
B16F10(melanoma)®] & A2 A ¥4+ Fig. 49F 7o) 06~089 TH= HHA
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-—

16x10°9 A x4z AdAs90H, 1.6x10° X522 HEs AT 54 =43
A3 Fig. 59 #o] BE FZAA A4S YA &Sk}

t}) B16F10(melanoma)2] @zhd A3 A5
Melanin A3 S A= @ diste] tiz=+9 §F2E UEtdl A ol

a9E e & A = SN arbutin(85%] A &) H WA S
- dAe a3e] ztolE 1T 4 AT WA, dHE FEE AF, IF

nel = avA F2 &a3E UEWA fes o 5 AT

60

50

40

Inhibition ratio (%)

1 10 100 100 (Control) 1000

Concentration (ppm)

Fig. 3. 9494 F&% 2 tyrosinase #3l%.
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1.5 |

AN

0.5

Optical density (550 nm)

0 A4

01 02 04 08 16 31 65 13 25 50
Cell number (x103)

Fig. 4. B16F10(melanoma)®] A*E dA =%,

100

Cell viability (%)

Blank 1 10 100 1000

Concentration (ppm)

Fig. 5. 94994 %59 BI16F10(melanoma) A% W #Azbd A A A &=,
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o},

ot

a4l

ot

D AR 2 uiA

B Ao ALg3 dF= 37|14 Escherichia coli, Staphylococcus aureous,
Staphylococcus epidermidis, &714 12 Propionibacterium acnes AH&3F ). Slantoll
it = 1 WFolE FHs| 10mé broth ASuiXo] HEF s, 30~35ColA 18~24A|7F
A 23le AA A wjgste] AREsEATh At AIEE HawA o] A= 7ol A
w2 HiE A (agar 1.8%)= petri dishell 15me# E53Fe] SaA|7]aL, 25 AJdt
N 0.1mlS A2ollA 7AZAIZ plate A FirE WES

AALe )« & (disk plate method) .2 43t Th =,
7+ 7y o] AlmgdS 045um membrane filter® o] 343} Zﬂﬂ@}.ﬂ, W E filter paper
diskol 50ut/disk7} © 52 F5AA zF #3e] A Auje o)A 18~2447F s}
o disk 92 A5A A 2(clear zone)S Z4te] FH AL SAHSALH

(

) @71 ol o
=5 {Qlitel Propionibacterium acnesE I AEF SO ZRE T3l
BHI&GBA wjAoll HEAIA A date]l Fdow ARE3taL, @714 Jar-systems
ol g3slo] #7490 FHoA b X2 (disk plate method) o2& FEE| gk
Mtdds AMdEAY. FEE gy AN A4 A=mEHES 0.45m
membrane filter2 o] #3}o] A Fslar, it d filter paper diskel]l 50ul/disk7} ¥ %=
TTAA A dFe] ARGl A 4~T7U3E wikste] disk T AHAA S

=
(clear zone)S =7A3lo] g4 S =435}

rot
0

it

00('
1o,
o,

i

th) E. colioll tigh HAAMsE=MIC) Z4 Al

FEE grayt H4¥S disk diffusionH S o] &3kl FH A E F = (Minimum
Inhibitory Concentration ; MIC)®2 Z743l9 k. E. colitt s+ Hid WA =2 &4
1o 4% 660molA 05= YAd3tA sha, H1t ¥ nutrient agar petri disholl A&

of
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YDE 50 =dskal, petri dish T 4ol 27 8mmSl paper diskE &#¥3 233
ZF diskd 10ulE disk 9=

el
1=
FaF AHA B 30T, T2A1 7 ek Wik $ disk FHHol dA ¥ clear zoned =
%)

AAoAE 2714 + 3T 74 F 155 &S, E colis AlQ7 o

< 7
delAe FEEH7} Ao JepGA srgkry. o A wel FEE

=5 Aol

AAE =g AT ATl FHad) Alg dFte g FIME S 3t FEE
o gt aNE HESFYUY FEE =W E colidl Wg &= disk diffusion
o s on FEEL dwge] 05%, 1%, 5% E3s EFAS ALt
Blank®Z = 95% ol&&S& AHgstdlon 1 A= Fig. 60 et d343 5
Lo wE Aol AT ol Ao FHE I Ues I F AMH

Zone size (mm)

)}

0.5 1

Concentration (%)
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g FE/A 53

/\16‘4 XHE
7hH HaE
Al AHgE 99 FEES s a3 AF A AARENYE A ed@ Al

FENHAET Ad Ao ZA Collagen assay kitiE Biocolor Ltdell A 4 3F<]
A3l o, Elastase(Type 3), N-succinyl-L-alanyl-L-alanyl-L-alanine-p-
nitroanilide= Sigma Chemical Co.olA 43ttt =3k Fibroblast #l %S 913 A
¢Fo 24 Mininum Essential Medium Eagledl 5% Fetal bovine serum, 1%
Penicillin/streptomycine 3 7}3te] AF&3t9i o ZH7] Sigma Chemical Co.olA T ¢
stk L 99 AlkE 55 AloFS AHESH
B Ao AlgH 7]7]E= Rotary centrifuge(Hitachi, Japan), Microscope(Olympus,
Japan), CO- incubator(Hanbaek Scientific Co., Korea), ELISA reader(Bio Rad,
Japan) & Ab&3te] A4 3kqt

2) FENdES 29

7}) Fibroblast activity test® €3¢ in vitro /04 23 =4

o] A9 fibroblast &l ¢fsto] Zehdl A S WA A FEINAZA7E A=
Ao FE glets Aot o] A= Aol el Fedh Fdakwrel A

oFAl 2 (Normal human fibroblast ; NHF)& AF&stdth Al@WE -2 6709 wells 7}
71 plated] 5L o NHFE 24717 vidst & A& SuMul A 10uM= A 2] &
F 24X TFO Al 48X 7F vkl FebAle] e collagen assay kit o] &3fe] &
FE 540mel A jhe SFAske] dE bl S Ae A, 1@ dE o

HA s

o)

[e]

f

1}) Elastase activity inhibition test

Elastase A Asjdde Atzre @y delA~ekA] 4] porcine pancreatic
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elastase(PPE)E& o] &3to] Al &l tigt AdS %t PPE7F 712 <l N-Succ-
(Ala)3-p-nitroanilideE #3|3}H p-nitroanylnines W= oA o] gk oz vk
ShAl ghot o] A A s FEFER FAste] PPE Ad&S ALt FEE
st PPE Asl&S SAs7] fst] a4 wSdAAE 37C, 158 pre-incubation

A7 F A4S BAam oA 37C, 08 HeAAT. o7 el Ao Fdaio]
=

PPE-inhibiting activity (%) = (1 - B/A ) x 100
A AEA TR FEE
o

B A&A HoT

7} Fibroblast activity test
FEE Fed FAES FUAT F e AFHE FHEHE T FE
ArdsE AFstAd ol AfrolAlxE 54 -
A EHRE in vitrodol A gotrR 7] gk Aotk ANFAR Fell FAELS FEE F
!

of Wl zEd SR 9% 5 glen Fig 79 1 ARE dehgl

L}) Elastase activity inhibition test
Fig. 8¢ 714%9 A28 ol 549 dehseAd 248 Aslas w9
£ Aldg Aol FEE] duieA &4 Adllss AlEste] 1
7F AEAE in vitro WHoRE F4%

4
el B4 AdSE FHES FAT 5 AL
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0.5
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Concentration (ppm)
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vk 254 TEST

317] 9lstel QA

59l

Aol Aol A=A AR-=

=°]

=

]

Hitoll 24417k

AH

s

ABRIA]

Z] 3T =
HEE

)

13t} Micropore tape’} &

3 AA AR S

B =)=] =
ot Baeta A

A71%-& Table 101 VR ATH

Table 1. I 2=+ B4 7|+

ojn
TR
oo
T

+l

++

zel

23
e

+++

2) A3

R

A 20 e Wubiol A

3]
=

5 A

cehu)

on Table 20 71 A3%}E=

)-O
o ok

[e23

-

o} vl e A BaAE A

o
xS

& A

*

dl

A

Table 2.

48 hrs

24 hrs

0

X

hin

+++

++

+H

+++

++

+

20
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Table 3. 5= 959 =04 A3} A7

FE00) €% A¥ 14 179 149 249 3449

5 pH 5.60 5.65 5.67 5.70 5.68

Coay 9s %} FE FE %}z

95°C pH 5.60 5.65 5.70 572 5.80

4y 9= %} % %3 %5

. pH 5.60 5.68 5.67 5.80 6.05

R L %% ¥z owwA
50°C pH 5.60 5.86 6.12 - -
Ay 9= %} ¥4 - -

pH 5.60 5.63 5.73 5.82 5.85

CYCLE sy as %} E L LI

5 pH 5.52 5.50 5.55 5.70 571

© 43 3= %} 5 % %3 %} 3

951 pH 5.52 5.58 5.70 5.87 594

C oan 3= 5 *FE ¥z vwy

. pH 5.52 5.61 5.93 6.18 6.31

e L 5 wwa owa w2
50°C pH 552 5.81 6.08 - -
4y 9= % w2 - -

pH 5.52 5.60 5.69 5.90 5.95

CYCLE 9w FE Fr s way

5 pH 5.25 5.55 5.57 5.64 5.67

4y s %} %} %} %}

951 pH 5.25 5.56 552 5.69 5.74

C oan 3s FE Fr o g

1 40" pH 525 5.51 5.77 5.80 6.05
oL C gy 9s ST L E I w2
. pH 5.25 591 6.04 - -
NC gy @s wwy owy - -

pH 5.25 554 5.57 5.76 6.35

CYCLE wa  as & e mpad ax

5C pH 5.52 5.53 5.50 5.62 5.60

4y 9 %} %5 %} %5

95°C pH 5.52 5.52 5.63 5.68 591

4y s %} %} ST NE

5 pH 5.52 5.65 5.75 6.12 6.07

0o E oy 9s s wwa g w2
501 pH 5.52 5.81 6.32 - -
Coa4 2s wma oag - -

pH 5.52 5.60 571 5.95 6.09

CYCLE wa  as L. LI L ¥
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Table 4. ¢+ 3}A o

DERIS EREL

ex A4 1% 179 149 2449 319

5 pH 5.00 4.98 4.98 4.96 4.97

© o4 s %} FE FE ox

951 pH 5.00 5.00 4.99 4.95 4.96

Can s %3 F5 5 %

ASA e PH 500 5.00 497 494 4.89

A 0% wn o ows ws @ 9s wuas
50°C pH 5.00 4.99 4.96 4.90 -

RV ¥z Ps wwa wa

pH 5.00 4.98 4,99 493 4.89

CYCLE 4 as %} 35 ¥z v

¢ Ny ws e as 4w as

ISR o o2 o2 o2 o

B¢ By we 98 se o8 9

) 378 g R SR Ao ATCR

WA o pH 555 557 5.63 571 5.74

B Coay 9s F3 S

50°C pH 5.55 5.58 5.70 5.72 5. 74

g %s *F% 4 w4 R

pH 555 5.60 5.63 5.63 5.62

CYCLE sy g %} 35 ds v

5C pH 5.58 5.55 5.57 5.60 5.58

44 %s *¥5 *¥5 *¥5 *¥5

95 pH 5.5§ 5.55) 5.53 5.69 5.74

) B = A ¢z 1] A m] 3 Al

A . pH 558 5.59 5.77 5.83 6.05

c MY ax ez mma owy ¥ ) 2
5 pH 5.58 5.81 6.00 - -
DVC yn s w2 g - -

pH 5.58 5.54 5.57 5.61 5.73

CYCLE yn as %5 r AL CE.L

5C pH 5.10 511 5.15 5.14 5.17

4 %s *F5 *¥5 *¥5 *¥5

95°C pH 5.10 513 5.16 5.17 5.23

44 %s *¥5 *5 *¥s ¥z

WASA - o pH 510 16 5.24 5.41 5.50

ASB 44 s ¥z *¥5 *Fs *¥5

50 pH 5.10 5.23 5.46 5.68 5.88

Coqa e 5 ¥z ovwa g

pH 5.10 18 5.24 5.33 5.38

CYCLE w9 F5 I35 I35 *F5
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Table 5. frAstdF (271 24)

73 >y dF (FTF %)
$H9E FEE 0.1
Z 2] S Al 2 2l 7 5] wha} 0.5
=24l 3.0
et A 2 Al 0.1
1,3-Fg9d 8= 3.0
LEBoFRY O E 0.1
of gh& 5.0
ks A 0.1
Egdgtgolyl 0.1
EDTA-2Na 0.1
WA = &
QA Zh ek
Table 6. F&F3tF4(D=a 24)
% i dF (TF %)
$H9E FEE 0.1
=gAd 7.0
AEH) e g oY ol E, AR 9 A 0| o] 2.0
g 2 4.0
EZSER]] 1.0
"ol o X = 1.0
=22 2HololE 0.5
2R B R - Aol o] E 1.0
o] w %] 0.5
AkskA 0.3
Egogtgolrl 0.1
7} 5. 0.2
EDTA-2Na 0.1
A A
A Zh




Table 7. o A1~

A 2 FF (TF %)
Ja4s F2E 0.1

=g A4 5.0
1,3-F2# 282 2.0

Zgodd =8 Z 2.0
AR 1.0
2EI|oFF RO E 0.1
=24l 3.0
Zgotadolntol = 2.0
Bl EEA N HAER o] = 0.2
of gk 3.0

Ee| S Aol A Al 3 o] vh Al 1.0

kA 0.3
Eg o ggolrl 0.1
EDTA-2Na 0.1

A A
A A 5= zhaF
Table 8. =&

A 2 FF (FF %)
Ja4s FEE 0.1
13-Feda=e= 3.0

=Ad 3.0

ste]l =2 A o] B =, HAIR] 1.0

28Ty 3.0
EfSEe]] 2.0
2Hlolg o ¥ = 15
AE2EHolddF 2.0
Ze &M ol E 60 15

LZHEA AT 2ol E 2.0
o v X] 2 3.0
ks Al 0.3
e 0.2

Egogtgolnl 0.1
EDTA-2Na 0.1
5 A = =
A A 5= ZheF
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40C
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Fig. 10. @3 243} ol A AE AR
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3. AFES &

or
o‘.a,
L

Zh A @A A 2 AE 48

4gada #
A8 36 5247178 o4 21007 olFolHew Zzt 119, 109 F 1A,

N7k F 8T 2006 3¢9 23U 59 18U/ AaAsAh AAHAE A
5|(A1 @ AF A, 4F A3 65 A3, 8F A3 WRAduE S99
ok WL & F Y& otolaY, %Y, Az, JE

Lol 3 whAA S 345

o
N
)
oo ofy
o\

o
i)
>
~
e
< j&(

Jat
oo

i)

B

A A AL AE ARE 45, 65, 85 Fol A AAFAE ddewE dEAEd
A FAFES] dubAel FUHAREA), 28 (FENA) B7HHsE fle(no change0),
Zn (mild:1), %% (good:2), isﬂxi(excellentiS)), shdE A Hok kA Hot, AlSE
of H3 % T8 AT ZARIAT AR Wi Al WE, AEANS 45, 67, 8

F)mheh A4 shec.

o F

i

=R

o

A
D FEMNA 527 23
7} Image analyzer #%1$

Al aLe] WAl A A" F=7F F A BEARES AlZete] o] & SAs Y. &

A7 2= Visiometer(Skin-Visiometer SV600, Courage-Khazaka, Germany)S A&
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Al 7171 AA softwareE o] -&3fe] EAFGT 4 Hdg+=

oA WEE o HIFE AAES FHsHEHA V= L IntensityE
A=

o
2
o
=)
i
o
i,
iy
B
19

1l

Lambert&Beer's Lawell &3] A3} gFE2 A

) s AR

HE7kell o3 S<t
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o
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e
2
Lo
oz
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o
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e
o2l
it
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1o
f
BN
2
r o

F<¢"7F= independent t-testE F3l thEAIEH A@AE o] 7o oARE
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Table 12. AlZE A} A ZAS 345 Az

AEAF (LEF £7h AEAE (8F £7H

SRR

R1 R2 R3 R4 R5 R1 R2 R3 R4 R5

039 033 024 005 014 037 032 020 004 011
042 024 018 007 020 050 033 019 007 0.20
034 025 018 005 013 041 029 020 005 017
042 034 022 005 016 050 027 019 010 024
040 029 020 006 014 047 027 020 0.08 021
050 032 023 008 023 049 030 021 008 027
037 030 021 005 014 048 032 020 007 021
054 030 020 010 027 038 030 020 005 0.16
040 027 019 006 017 045 028 021 007 021
10 053 030 021 013 024 041 032 022 006 0.18
11 038 029 021 005 017 047 037 022 006 025

©O© o0 N O O ok W N

qzAF (& E7H) ANFAZ (022 E7})

R1 R2 R3 R4 R5 R1 R2 R3 R4 R5

12 055 037 021 008 021 049 034 022 007 021
13 061 028 020 012 030 033 025 018 005 0.14
14 045 027 019 008 022 048 027 020 009 025
15 051 031 020 009 024 041 021 016 007 022
16 041 033 024 006 015 055 034 025 010 027
17 022 019 014 003 009 045 027 016 009 015
18 037 025 017 005 017 054 028 019 012 029
19 036 023 016 006 019 055 025 018 012 027
20 041 031 022 007 018 042 031 024 006 019
21 040 028 019 005 019 048 030 018 009 018

R 043 029 0.20 0.07 019 046 029 020 0.08 0.21
EFHA 0.09 004 002 0.02 0.05 0.06 004 0.02 0.02 0.05
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Table 13. A|¥ A& 45

F 54

AEAF (LEF £7h

SRR
R1 R2 R3 R4 R5 R1 R2 R3 R4 R5
1 044 030 022 007 020 030 022 016 004 013
2 036 030 0.21 004 014 040 028 019 005 018
3 039 026 018 008 017 049 029 022 008 024
4 054 036 023 007 023 041 026 019 006 017
5 040 033 0.21 006 013 056 032 022 011 0.24
6 040 026 019 006 018 046 025 018 009 0.27
7 038 029 019 005 015 041 030 020 0.05 017
8 0.51 027 019 010 026 040 024 018 0.07 0.20
9 044 026 020 008 023 047 029 022 008 024
10 053 030 022 010 025 043 028 020 007 019
11 045 035 022 006 018 035 028 020 004 013
HZAE (A% £ NIAE (L2F £7})
% A 8 A
R1 R2 R3 R4 R5 R1 R2 R3 R4 R5
12 056 027 020 011 030 043 027 019 006 021
13 050 025 018 010 027 037 027 019 005 016
14 044 024 018 008 025 036 022 016 006 0.19
15 040 028 020 006 018 049 025 018 0.09 0.25
16 037 029 021 005 016 051 0.31 022 008 024
17 0.31 026 017 0.04 011 040 024 017 007 019
18 034 025 016 004 014 044 024 018 008 0.26
19 035 024 018 005 018 033 024 017 005 016
20 050 029 021 009 025 040 029 021 0.06 018
21 034 027 018 005 016 044 025 017 008 021
o 043 028 0.20 0.07 0.20 042 0.27 019 0.07 0.20
¥+F¥Hx 007 003 0.02 0.02 005 006 0.03 002 002 0.04
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Table 14. A|¥F A& 65

F 54

AEAF (LEF £7h

SRR
R1 R2 R3 R4 R5 R1 R2 R3 R4 R5
1 040 026 019 006 018 044 032 021 0.06  0.17
2 034 024 017 006 014 044 028 019 007 019
3 033 028 020 004 011 030 025 019 004 012
4 050 030 0.21 0.10 020 041 026 018 007 016
5 049 034 0.21 008 016 045 030 019 008 017
6 048 025 025 009 0256 044 024 018 008 022
7 034 027 027 004 013 035 026 019 005 015
8 060 030 030 013 029 043 034 023 006 0.16
9 043 032 032 006 018 049 028 020 008 0.23
10 046 030 030 007 024 033 026 019 004 014
11 056 031 0.31 010 026 033 023 017 005 016
HZAE (A% £ NIAE (L2F £7})
% A 8 A
R1 R2 R3 R4 R5 R1 R2 R3 R4 R5
12 043 027 018 008 018 042 027 018 006 021
13 055 028 020 011 028 032 023 016 004 015
14 034 021 015 006 018 041 022 016  0.09 0.20
15 047 031 020 008 020 038 025 017 006 0.20
16 03 025 019 006 014 046 030 022 007 019
17 026 019 014 003 011 0.41 030 020 007 014
18 055 030 022 010 027 038 030 021 0.04 015
19 045 033 0.23 007 017 041 023 016 008 021
20 062 041 027 010 027 043 030 023 006 019
21 033 028 018 004 014 042 027 018 008 0.8
o 044 029 020 007 019 040 0.27 019 0.06 0.18
¥F¥Hx 010 005 0.03 0.03 006 005 0.03 0.02 0.02 0.03
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Table 15. A& A& 85

F 54

AEAF (LEF £7h

SRR
R1 R2 R3 R4 R5 R1 R2 R3 R4 R5
1 040 029 021 006 015 039 027 019 006 0.17
2 035 024 017 005 017 041 023 018 008 022
3 043 028 020 007 019 046 028 019 008 021
4 047 030 0.21 008 020 042 030 0.21 0.06  0.17
5 035 031 0.21 004 010 033 026 018 004 013
6 050 030 0.21 008 025 037 024 017 006 0.17
7 040 027 020 006 020 039 029 020 005 015
8 054 031 020 009 028 036 026 019 006 0.16
9 036 027 020 005 016 051 028 020 010 0.27
10 049 031 0.21 007 023 031 026 018 004 012
11 038 028 019 005 015 033 023 017 004 015
HZAE (A% &) NIAE (L2F =7}
% A 8 A
R1 R2 R3 R4 R5 R1 R2 R3 R4 R5
12 039 023 016 007 018 044 026 018 007 022
13 043 024 017 008 022 030 022 017 005 014
14 044 026 019 007 022 048 026 018 008 021
15 047 030 021 008 020 029 024 015 003 0.10
16 057 034 025 009 027 053 034 023 008 024
17 033 024 017 005 014 034 018 014 007 0.14
18 037 023 017 006 019 052 027 020 012 0.29
19 026 022 016 003 011 034 023 017 006 018
20 035 027 021 005 015 040 028 0.21 0.06  0.19
21 042 027 020 006 022 040 022 017 008 019
o 041 027 020 006 019 040 0.26 0.18 0.07 0.18
¥+F¥Hx 007 003 0.02 0.02 005 007 0.03 002 002 0.05
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Table 16. AF A& 45 & x2AF 3 A FGAEF7Ee] BAFE s}

A
axl

e

e

3}

3}

ANFAE (8F 7D

SRR
AR2 AR3 AR4 AR5 AR1 AR2 AR3 AR4 ARbH

1 0.0 -0.03 -002 002 006 -007 -010 -0.04 0.00 0.02

2 -0.06 006 003 -0.03 -0.06 -010 -0.05 000 -0.02 -0.02

3 005 001 000 003 004 008 000 002 003 007

4 012 002 001 002 007 -009 -001 000 -0.04 -0.07

5 0.00 004 001 000 -001 009 005 002 003 0.03

6 -0.10 -0.06 -0.04 -0.02 -0.05 -003 -0.05 -0.03 001 0.00

7 001 -0.01 -0.02 000 0.01 -007 -002 0.00 -0.02 -0.04

8 -0.03 -0.03 -0.01 000 -0.01 002 -006 -0.02 002 0.04

9 0.04 -0.01 001 002 006 002 001 001 001 003

10 0.00 000 001 -003 001 002 -004 -002 0.01 001

11 007 006 001 001 001 -012 -009 -0.02 -0.02 -0.12

PR dxzAE (2F €7D AFAE (8% 7D

ARl AR2 AR3 AR4 AR5 AR1 AR2 AR3 AR4 ARH

12 0.01 -010 -001 0.03 009 -006 -007 -0.03 -0.01 0.00

13 -0.11 -0.03 -0.02 -0.02 -0.03 004 002 001 000 0.02

14 -0.01 -0.03 -0.01 000 003 -012 -0.05 -0.04 -0.03 -0.06

15 -0.11 -0.03 0.00 -0.03 -006 008 004 002 002 0.03

16 -0.04 -0.04 -0.03 -0.01 001 -004 -0.03 -0.03 -0.02 -0.03

17 009 007 003 001 002 -005 -003 001 -002 0.04

18 -0.03 000 -0.01 -0.01 -0.03 -0.01 -0.04 -0.01 -0.04 -0.03

19 -0.01 001 002 -0.01 -001 -022 -0.01 -0.01 -0.07 -0.11

20 0.09 -0.02 -001 002 0.07 -002 -002 -0.03 0.00 -0.01

21 -0.06 -0.01 -0.01 000 -0.03 -004 -0.05 -0.01 -0.01 0.03
H4  -0.001 -0.006 -0.003 0.000 0.009 -0.037 -0.029 -0.010 -0.008 -0.008
EFHA 0.066 0.041 0.018 0.019 0.044 0.078 0.039 0.020 0.025 0.050

ARI1 AR2 AR3 AR4
p value 0.116 0.077 0.267 0.249

ARi = 45 Ri~05, Ri (1 = 1~5)
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AEzAEF (LEF €7D ANFAE (8F 7D

SRR
AR1 AR2 AR3 AR4 AR5 AR1 AR2 AR3 AR4 AR5

1 001 -0.07 -0.05 001 0.04 0.07 0.00 0.01 0.02 0.06
2 -0.08 000 -0.01 -0.01 -006 -006 -0.05 000 000 -0.01
3 -0.01 003 002 -001 -0.02 -011 -0.04 -0.01 -0.01 -0.05
4 008 -004 -001 005 004 -009 -001 -001 -0.03 -0.08
5 009 005 001 002 002 -002 003 -001 000 -0.04
6 -0.02 -0.07 -0.05 0.01 0.02 -0.05 -0.06 -0.03 0.00 -0.05
7 -0.03 -0.03 -0.02 -0.01 -0.01 -013 -0.06 -0.01 -0.02 -0.06
8 006 000 0.02 003 002 005 004 003 001 0.00
9 003 005 0.03 0.00 0.01 0.04 000 -0.01 001 0.02
10 -0.07 000 000 -006 000 -008 -0.06 -0.03 -0.02 -0.04
11 018 002 000 005 009 -014 -014 -0.05 -0.01 -0.09
HZAE (A% &b NGAE (LEZ w7}
% A 8 A

AR1 ARZ AR3 AR4 AR5 AR1 AR2 AR3 AR4 AR5
12 -0.12 -0.10 -0.03 0.00 -0.03 -0.07 -0.07 -0.04 -0.01 0.00
13 -0.06 000 000 -001 -002 -001 -0.02 -002 -001 0.01
14 -0.11 -0.06 -0.04 -0.02 -0.04 -007 -005 -0.04 0.00 -0.05

15 -0.04 000 000 -001 -004 -0.03 004 001 -0.01 -0.02
16 -0.06 -008 -0.05 000 -0.01 -0.09 -0.04 -0.03 -0.03 -0.08
17 0.04 000 000 000 002 -004 003 004 -002 -001
18 018 005 005 005 010 -016 002 002 -008 -0.14
19 0.09 010 007 001 -00Z2 -014 -0.0Z -0.0Z2 -0.04 -0.06
20 021 010 005 003 009 001 -001 -001 000 0.00

21 -0.07 000 -001 -0.01 -0.05 -0.06 -0.03 0.00 -0.01 0.00

B 0.014 -0.002 -0.001 0.006 0.007 -0.056 -0.024 -0.010 -0.012 -0.033
FFHA 0.097 0.055 0.033 0.026 0.046 0.064 0.044 0.023 0.021 0.045

ARI1 AR2 AR3 AR4
p value 0.008 0.172 0.315 0.019

ARi = 65 Ri~0F, Ri (i = 1~5)
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Table 18. A& AHE 85 F th=AlE AlgAE3te] BARE shd24 w3 Ay

AEzAEF (LEF €7D ANFAE (8F 7D

ARl AR2 AR3 AR4 AR5 AR1 AR2 AR3 AR4 AR5

% A 8 A

1 001 -004 -0.03 001 0.01 0.02 -0.05 -0.01 0.02 0.06
2 -0.07 000 -0.01 -0.02 -0.03 -0.09 -0.10 -0.01 0.01 0.02
3 009 003 0.02 002 006 005 -001 -0.01 003 004
4 005 -004 -0.01 003 004 -008 003 002 -004 -0.07
5 -0.05 002 001 -002 -004 -014 -001 -0.02 -0.04 -0.08
6 000 -0.02 -0.02 000 002 -012 -006 -0.04 -0.02 -0.01
7 003 -0.03 -0.01 0.01 006 -0.09 -0.03 0.00 -0.02 -0.06
8 0.00 0.01 0.00 -0.01 001 -0.02 -0.04 -0.01 0.01 0.00
9 -0.04 000 001 -001 -001 006 000 -0.01 0.03 0.06
10 -0.04 0.01 0.00 -0.06 -0.01 -0.10 -0.06 -0.04 -0.02 -0.06
11 000 -0.01 -0.02 000 -0.02 -0.14 -014 -0.05 -0.02 -0.01
HZAE (A% &b NGAE (LEZ w7}
% A 8 A

AR1 ARZ AR3 AR4 AR5 AR1 AR2 AR3 AR4 AR5
12 -0.16 -0.14 -0.05 -0.01 -0.03 -0.08 -0.04 000 001 -0.08
13 -018 -0.04 -0.03 -0.04 -0.08 -0.03 -0.01 000 0.00 -0.03
14 -0.01 -0.01 000 -0.01 000 -001 -0.02 -001 -0.04 -0.01

15 -004 -001 001 -001 -004 003 -0.01 -0.04 -012 0.03

16 016 001 001 003 012 000 -00Z2 -00Z2 -0.03 0.00

17 011 005 003 002 005 -009 -00Z2 -0.0Z -0.01 -0.09
18 0.00 -0.0Z2 0.00 001 002 -001 001 000 000 -001
19 -0.10 -0.01 000 -0.03 -0.08 0.0z -0.01 -0.06 -0.09 -0.02
20 -0.06 -004 -001 -0.02 -0.03 -0.03 -0.03 0.00 0.00 -0.03
21 002 -001 001 001 003 -008 -0.01 -001 001 -008

W -0.013 -0.014 -0.004 -0.005 0.002 -0.062 -0.038 -0.016 -0.010 -0.027
FFHA 0.081 0.038 0.019 0.023 0.048 0.068 0.043 0.017 0.024 0.054

ARI1 AR2 AR3 AR4
p value 0.039 0.064 0.036 0.428

ARi=8F Ri~05, Ri (i = 1~5)
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e & AFHddolM s=&et sfieztstr|=d L

dgtd S JASE A dWeghd A B Ehd EoE
(Tyrosinase)9] A H 9] 442 CuZ AosAY Elo]|ZA YA B A |
(TRP-1) ¥ I(TRP-2)¢] #4229 FeE Aojsle] airdAe EFAA7AY
Agtd A FAe S JAstE BAE MR Ao® A (Mulberrin) 5
5, yF(Kazinol F) F&%, Wl F&5% 5o] /M=ol AlFo] o] &xx glomn,
FMA SolA FEAES FES] 952 Ests A7 JAFH T Q)
Wl Aol E AL E A 315t x5S ol =A™ (Endothelin-1), &Y Alo] E =}
, AEud tel W (pTpT) 55

EGE AolFol Ban, @4 WeheAlolE BHHE fEE ARATEAEY B

44
fo
it
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7
=
2
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e
-
2.
i
P
ol
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12}
&
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o

e Adets JRE0 A% FEEA T4 2AHL T
40 Q7 FAA AT SuAd =@l e Hpmu WrgEd A A3
ZAA FAAY ZERE 992 Aoste] Hhol

ZAGA Bde) g Aold 4 Ak Ay BolZA YAl mRNAS B34
gets AaA 5 fAdd R ATANE BEF MuA] o] aH

oL

9

=3t dEo A= AHA(a-Hydroxy acid)7t &S /IAA7I=d S8 &
t. ol ofAle] 38tz Ql Aol osf Al v ZHES BAWORA A
2 95E AaA FAste] dRFES Hdsts Wielt. @
o] AdF] S EAL dE, EYSEEOAEAL Fo] AREH I oy b FHel
A AE7ke] 2A7F H st

AR oA Ao DADA(Diisopropylamine dichloroacetate), 44 & 5 2 & (#} 0]
E7IR1S] dF)e] dF<Q Fheluld(Kinetin), A oFs E3HgH 2 EA)
x5l e FFE4HUrsolic acid), AA1S 4 wZFdE 72k, $2E £ 1A
ol 9] BxHo = FAHEY 4Tl 28 12 (Sphingosine) A, FA =A<

=

NMS(n-methyl-L-serine), X &4 Q10, vAEo] <& AixEe U=z
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(Mevalonolactone) s°] ¥5FF5F /FAAZA #4HS E2

AAl A AdA R SEEY e AL oiFE AL FEAJY Az A,
AT AHA, Ae] A4, PABA(Para—aminobenzoic acid) Al S3 & 7133 & A=
olt}. ~€dl %A, Benzitriazol substituted polyorganosiloxane % A&7 35
RS FHAT AR AYH FFEdY Jhdo] AgtE L Yt

n=re] SEE JAES sdES sEFE ARl diste] Al FDAOl d7tE
A otk Hr) untk spFEe] AE¥ = Red#3, Yello#b 3 22 Zet H7bE
I} CFR(Code of Federal Regulations) XXI &¢] Part 250.250%} 700.19] 4 700.23A}°]

o] 91F ¥ Hexachlorophene, Mecury compounds 52 E7}x ZX]% EZo| sl

>~

ot A vk EmSE va & 8] (Cosmetic  Toiletry and  Fragrance
Association)o| A= 3H3E H7bEol ik A&7k dds 98t e o] dEvt
sjde A= <HAEHA EatAY Ed ke ol 9l=  Chloroacetanide,
p-Hydroxyanisole, Pyrocatechhol %< 2714 H71&S Al&3A & AHAE @3tz
Atk AeAo® nx FDANAE feluete] 7eA shdiFol sidsts vy
2ol AFEC] AAA fFEEHIL U= AMES At JoWAE o] &olE F
AAo 2= st A &
vlar s A 20009 71 29,9559 @] fEEAN Ad 10d7F CAGRS
44%w 9] 4 stk 7l HEEel e 2000 29659 wE e = dAl 8}
FEAIGANA A sk vl Fol 9.9% HEAT o] AL 1990 5% el A 10 5 <k
of 20fe] A& S7HE H Aom FdE EFete =08ATY Tk BAA =
2 Agstdrh 71 sEEe AS Al
/1= Skin Care 61%, Hair Care 15%, Professional 6%, Other 18%¢] o]ttt =3}

Goll ME 257 T ajle

A RREE 7|54 314ELS Allergan, Avon Products, Beiersdorf, Dstee Lauder,
Johnbson & Johnson, Kao, L'Oreal, Procter & Gamble, Revlon & Unilever 5 107}
o F=A e 2ste] 209709 dAVE e, e oer TRA = Merck oF
Pharmacia 5 27§ §AIwte] A Ajsta Q)

A& FFE AL B oF AU Ho] AaHA F2 A, FL 3

=
of o} mlolA ] Aol 19999 ol F AT dFow 3d A% ST ey, 9
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