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Number: CCMP93-RD-034

The Applied Development of Cosmetics
In Chinese Herbal Medicines

Mei-Hsien Lee
Taipei Medical University

ABSTRACT

Recently, the consumers pay attention to the plant products cosmetics on
their use within skin-care preparations. Therefore, the development of Chinese
herbal medicines on skin-care cosmetics should be emphasized. The aim of this
project was to screen material extracts of Chinese herbal medicines for
developing the skin-care cosmetic application on anti-aging and whitening by
using hydroxyl radical scavenging activity and inhibition of tyrosinase activity.
We will collect thirty kinds of Chinese herbal medicines which usually were used
in the skin-care on ancient books. After the extraction of these raw materials,
anti-aging and whitening activities will be done. We selected one of these active
extracts, Spatholobus suberectus, to isolate and purify the active components by
using bio-guide. The active structure, 3°,4’,7-trihydroxyflavone , was identified
by physical data, various spectra and references. Sequentially, the anti-aging,
whitening, and anti-wrinkle activities (matrix metalloproteinase 9 inhibitory
activity) of this component will be tested. 3’,4°,7-Trihydroxyflavone was
exhibited the anti-aging and whitening activities. We hope this finding will be
developed to the additives in the skin-care cosmetics. The results will be enabled
us to offer one of the most comprehensive ranges of cosmetic Chinese herbal

medicines extracts available in the future.

Keywords : Chinese herbal medicine, anti-aging, whitening

148



k-

PEEEER F25H 51

1;-\-

FORPT T & K fpiRdeds @ %%?iﬁfbiﬁiﬁ v s Arag @
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%’r?m’?f? (keratinocytes) = > 222 ¢ %2 4 23 B - B4 K& §
BRhEdo e AL AAFFFBALE Jf# L“’L\'G#”?W‘;
ﬁgzh¢~£g£wﬁ4}p (FRAFFTHEML) EAEZFF 5
fe ob LB 3¢ (extracellular matrix proteins) ; % & frE A & 5 & v
g i 1119 29 A4 3 ARmE A {7 PG5 28X 0 @
EHREOLFATEDOE 14 X o AFLPAEXL 2HRTFRA A
APAFICEEMNDIEFE G o - A0 ARBEORE okt R
(36)‘EV;BJ§(712)“1»;§ K~ EHAESBEZALT R gt e
T\»EPLU%%TE;%E}{LJ_;F&%\@Q?W%L%’Q -0 SN R
R OARAFAZANRIR > TR E G RESNEREERE o
S AMEFEMH L Hp R TG A%it,mﬁmﬁﬁ%%ﬁ
dcr £ o EA R R G BEA %‘144{# %o XH DAk
W EEFEC AR § RS BRI il R e
A4 FRE AR R R RS L g 7z - W

PERFRwe AL FES XY R F2 -
T, mpepd A g FEiehy- 2 857E27Popd A4 R
HicgigrAFE Y TRpSHEEA N B @ F A K § T
1o e b miticd i BendfH A 4 425 1235 (superoxide anion)
(16), 4= o superoxide dismutase #3473, iE % i 2 (H,0,) i&- ﬁ;ﬁ
d 2T (b4 F ) ehiit 22 85 pd & (OH )35 %
BEE A aldcimre ¥ 2 AR foig R E A S Mg A Sl
A SR R TR N B HRL S 4o e X
@ﬁpfmﬂumw FI* pd AGFrpiEr o RERAE X R

i# PN o

FAKEE AL ALY éﬁ%#éﬁf&%’ﬁﬁa%
EFEEBEPFTABLERE S A K ot L F (extracellular
matrix, ECM) 2 #.3& fr# i hi 4] (transformatlon) fmre b LR
AR A A BAPFHE 8247 B2 A Kz R B
B AKY 3 h- HREE > 5 matrix metalloprotemase (MMP)
(229, % - 37 B4 Achp $ov 2 $ (zinc-requiring endoproteases) -
A aA e AT (ECM) 2 % A3 3d o B3 % 53 20 % ﬁ_
MMP # A gy @520 o g F & v gk g ) E (4o @ % 0 SR T)
R PEF 2 A 40 QT 5 5% v ) AR (ECM) z_ #fzm i
ﬁéiiﬁﬁv%iﬁﬁi%ﬁ%&m%i%&%%oﬂﬁMMRI

150



PEEEER F25H 51

(interstitial collagenase ) » 3 (stromelysin B) » 9 ( gelatinase 92-kd )
€ mfRA K e R A% R (frbrillar collagen ) (30.3D) g JE L AR PR B
AOERARE T2 R TG MO AL g st 24 ) P
@R 30 $read 4o CVonE ¥ E 28 £ 0 ¢ 3 4c MMP-1-2( gelatinase
A)’3’9 ﬁj;é,fi,ggz;mggaa@}n mb ‘::\*(32)’33%\'?‘1’53‘ ‘L bt;gg;,ﬁ-g a4,
Flpt o 4 & e B R BT APE S i S MMP S H e )
Fov SRz & A% M2 MMP #r4]4 + (MMP inhibitors ) 2. % ¥ EJ”‘ [
EWg o ea FRPrE A Ko LF (ECM) = 23 2 o 30 4
i B R "“rF'J MMP fE % FlE > 7 g A F mre T 5 AL F L3 %
BEBE2Z 32 % hiRSEA K 2o s Be g 2380~ "F M p g
SlAHA K2 5T ~FEA KL s B4 L K we e AF (ECM) 2
?ﬂﬁwgmmoggiigﬂﬁz&ﬁﬂﬁ@%ﬂ%?(KM)L
ZREM O ORERAF2ZAEIFREFL F3 A o Flt Fa frd] MMP
B HRRE S AR R > s F X R R
POREGER R BB L o

BE0 FY 1o d WA FRTIBRS AR RS Fare il 2

% (Melanin> & fLd %) £ f FhAw - 2 ¢ i § L TR
Mﬁ‘r f*” (tyrosinase) fvEdm 24 * £eh2 ¢ % > i )j‘un\ﬁi KEL -
LR A i & F]F o @ piRfife (tyrosinase) 4 - A ¥ T &
MR SRR o BROREA fER S B3 2 Al RS A - f
28 FEAAFLOEN PHIT TS B e dm T - L
H4 L3RS EPp Y - § 2 F % we (melanocyte ) himbe &
P o A ggm T 0 FIR I 7B STl ARG S R E R LR
M ®Yr1z 2 SOD (superoxide dlsmutase) -like /& M i }%‘“f RN

pd ACVE Ty o F e T P g T2 F

Ao RAREETY - Hdrd) o APEFT A BRI Fwe 2 m
EMEL A KA LA E RBE - 2 ¢ % (melanin)
2.4 RO E A v iAo 4 (VAR T § MRARE tyrosine ~ — &
7 $vprepi s (tyrosinase) % ¥ & + %2 o FRIREL 5 % tyrosine 3 1
= dihydroxyphenylalanine ( ¥ dopa ) - 7% ¢ dopa  ## % = dopachrome )

— i B AR SRR R BE B o B S A 26%
tyrosinase it dopa % 5 dopachrome F_i# I T4 %’55‘?( 0. »P?F
tyrosinase & J& 14~ ?fr,?u”ﬁ A ETEe B oHY L RERE mn—\ﬂ'js
= (hydroquinone) % #gf (kojicacid) “** - $f (kojic acid)
T 3% 37 ehE v &4 > 7 34| melanin # & 2. * o Koichi Iida & x+ ¥
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//f/‘"\— .: }%A fﬁk’ﬂ?[_‘ ’ lﬂ ﬂ' i&";féﬁx] PE'#”P% 3z % m; Jﬁ’xﬁ& Pf’ﬁ;]
s HoP B K F B g F 585% 5 BB ° 1997 # Dong-ll

Jang ¥ A4 95% e fig e P-4t ( Broussonetia papyrifera) it %19
ST I eh- fA X R4 5-(3-(2,4-dihydroxy-phenol) propyl)-3,4-bis(3-methyl
-2-butenyl)-1,2- benzenediol > ¥ fit & Fafix i 1B G AR E e (T
A kY Rl e 4 AN ER N ﬁ(46’47)
A R AN - AR B 5 5 T 8 UV -
FRE DR AR B DL & R R 2 R
FAH UL WPE B G FE o T R R 2
B EE RRAR T ES EEE LR RN o =i

TE R EFLPHETE "%FE"G*T FA AR AR R g B M G
Pl g EI BRSO o VP REAPARERE S BISA R
P A2 PR o SRRk F R R o Bl It a5
Podeifp b r KRR G AR E AR RAR S 0 Y T E SR 2
B 0 fEE Ok-SubLee £ A™H|* A 4 0B BF  FR - FF P
BB 8L B orite S0 2 A T- g iRl
st g F > & > Ok-Sub Lee - Eun-Joung Kim 4t & iE e p 32 2 = 5
hA s e 2@ o T kb ) #% & % (hydroxyl)
pod ik~ Frilftg faps (tyrosinase) &4 0 KRBT A Fdk it ~ %9
ZEMERGE S BERER FHM ZEEF P HREDIR R
Bkt~ 29 i (P /F 30 B A4 MMP-9 2 /5 1) 1tk
Tk 2 A e o K B L B X R A IR R K

3% o
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FEOEE T g R B B
= %3¢ {7 ¥ B~ (Table 1) °

: S0 FpME s A L A% A A i f—?;}g,
B S R wézﬁ@#*“”ﬁew‘ Woig 0 LR LR

(- ) ivFHp 2 —2 % (hydroxyl) p o é/ f'tw ip 250

F R ? 4~ 2.8mM deoxyribose © 20mM potassium

phosphate buffer (pH 7.4)> 100M FeCl3->780 M EDTA > ImM H,0,,

and 100M ascorbic acid > >+ 37°C® # % | /| pF > 4 » & B #F

e 1% 2-thiobarbituric acid (TBA) % 10% trichloroacetic acid

(TCA) > >t Rip P &£ 5 a4k > A Fris » 12 13,000xg 3 5
Ads o @ kBRI 532 nm TRk E o

(2 )% v Epl % — a4 pape (Tyrosinase) g pip] % CDM7)

¥4 3PP 25mL 4~ 0.5mL 2,000U0/mL Mushroom
tyrosinase ;% ;% » 75uL 2.5mM L-dopa /% /% » 75uL potassium buffer
(pH 6.8) % %% (pH6.8) > 121 % 50uL H,0» & 25C T %%
30 &~ 480 1@ Ak kR PR 475nm TRk E o ¥
3B XPE F 4 tyrosinase rdrd| A 5L

Tyrosinase #r#4] % (%) = (D-C) - (B-A))/ (D-C) x100

7 VRPN

A and B: the absorbance in the presence of the test specimen before
and after incubation, respectively.

C and D: the absorbance without the test specimen, before and after
incubation, respectively.
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BN A A L B A

FCEE AL BB B IR RRIESRR > BT R
w42 73 & (b]4c @ hexane » ethyl acetate > n-butanol ) i& {7 = 4 2_
*rs/,,\éjg\ o MFEE L dpt o BEFES s S BE M F] 40
Eaukd FEr 7 b2z k7 i 74 3 0 54 Diaion
HP-20 > Sephadex LH-20 » TSK HW-40 » MCI CHP-20P » ODS % #
’fi’f% F 2R R BT IZQ”E HE LA L2 FHERET 2 (6]
: MeOH-H,O > EtOH-H,0 - acetone-MeOH-H,0 % ) - 12 % F &
ﬁ? WEFe b ER S K A+rE (TLC) ~ % »eic ik 48 & 492 (HPLC)

2 M~ % s TLC 2 HPLC i {7 & A A 3 s it 2. 1 (7 o

I ~FEF s fd2 AT
EP B LARHEREAITL RS S R
A e
‘,“\ ‘Av\:#.é*/;v\afé ‘/E'Ji

(=) ft st — & § (hydroxyl) d fhifegies 2

(=) #9 FMpl e —ptz faps (Tyrosinase ) 75 1R 7 OD

()P BB R 2 — P %/ 9 fF 3 &~ 17 ( gelatin/casein

zymography ) ©?

B E B n MMP 5% 8 £ > 30 37°C (8% 24 ] pF o B i
{63l A-80°CH 1H F Rt F B4 12 115 42 protein loading
dye R &£ {5 » =20 % 30uL 4c » 3 % Gelatin (or casein) "%

well # » 12 200 k585 50 T 60 A\ R }%/:rs;%%; .
B BT 3 ﬁ*:; B¢ 45 washlng buffer &% /8 % % 20 »
480 FH B IS - XD washlng buffer » 12 #7## < washing buffer 4
2 37C¥ % 12/ P » £ 12 Coomassie blue #-%% % ¢ 30 4~ 45 -
£ 2 destaining solution W P B3RS o e

154



PEEEER F25H 51

5~ B %23

SR AT B0 LE T
L 'Lﬂ*'ﬁf%wé;*ﬁ_“’ FEHH B BERE F Ao
Table 2> # #F 5 22-33.55%7% % ; ftd fepedrl (£ % 4o Table 3
o B e B4 E R E - HEFE AL 50%0 ) 2 PrdliE
& § pd AdoTabled #rm - 2 4 ~#e F-HA LYK
EX NBH v HE LA FEGHA - FE > BHPRE
60%r1 F 2 FrElt o AFHEFRE - HREFHLY e Y
=R MNP U
S ¥ K2 BB LB
o % (Spatholobus suberectus) §c E® % 12 =7 > * f s
FrEs > 1L 95%e iR R E P2 0 0 & B SRRk 2
T R B WU e % (n-hexane) ~ ¢ fEe fig (EtOAC,EA)
&+ 7 % (n-BuOH) %Ef%ﬁ'if'\i'l/»\ » A B E IR e e R E{E’»Lfﬁv ~ T
N S E 3 Rt E S P
( Tyrosinase ) %v’r’ #FlR g &8 mE EA K & ﬂ R e
(Inhibition%=60.37%, 100pug/mL ) (Fig. 1)

EA & 35 P~47 3 %> Kk > 1 Diaion HP 20 & 7 ¥ i {7 ~ 3> f]*
100%-k 3] 100%™ f% 45 & i+ 4% » 538 % & & 47 # (TLC plate) 4 #7 >
73] SS-1-1~SS-1-7 = BI" L > Spvepifis (Tyrosinase ) #r+4ip] 2
E2EgmHE SS-1-4 5 SS-1-5 & E F %k (SS-1-4 Inhibition%=
76.96%, SS-1-5 Inhibition%=75.39%, 100ug/mL ) (Fig.2) » B~ SS-1-4

(10g) £ % d Sephadex LH-20 & 17 ¢ 41> 14 40% 7 f% 3] 100%® f%
BB v 0 )AL SS2-1~8S-2-10 £ L B A AT R R
( Tyrosinase ) F#r#|p] ® % % % R H SS-2-8 » SS-2-9 & E F %k
('SS-2-8 Inhibition%=85.51%, SS-2-9Inhibition%=82.40%, 100ug/mL )
(Fig.3) »SS-2-8 5o C-18 & 478 4> 12 45%7 3] 100% 7 fi
BB " 0 414 5 SS-4-1~SS-4-7 X = M A 0 SRR R AR
( Tyrosinase ) #r+#|ipl 2% % % B H SS-4-3, SS-4-6 & E F sk
( SS-4-3 Inhibition%=98.51%, SS-4-6 Inhibition%=73.88%, 100 ug/mL )
(Fig. 4) » SS-4-3 {1 % & »cil i Ap i 15 thie (7 A dft o 5 & 5 —ifi4p
R 7 ¢ +£ Biosil 5 ODS-W 10mm LD. X 250mm > # # 4p 55% 7 f%

_?:k
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(MeOH) > 7ii# 3mL/min > 1 2] 2 UV365nm 4 #ri it > (F 5] &
% §S-4-32 o A dti% 2 4e Chart 1 #57 o
Z R AL BET
P s L E S Bk d 'HNMR %3 (Fig. 5-6) >
J-resolution spectrum (Fig. 7) ~ 478 4> 3 = =¥ %+ ABX type
LA W A 6740 (1H,d,J/=2.3Hz) -~ 47.40 (1H, dd, J=8.9, 2.3Hz)
- 86.89 (1H,d, J=89Hz) - 4o & 5 R r#F ¥ 2 Bk H2' - H6'2
H5' =% » ¥ - ® ¥k 1 ABX type %% 87.95( 1H, dd, J=0.6, 8.7Hz )~
06.91 (1H, dd, J=8.7,2.3Hz) 4v 66.93 (1H, dd, J=2.3,0.6Hz ) P|4& Z_
LEMmAY % ALY HS5-H6 2 H8 =% (Table5) - PC-NMR %
% (Fig.8) ¥ » fic £ HMQC (Fig. 9) ¥4 §126.7 (C5) ~38115.1
(C6) ~0d164.6 (C7) ~5102.9 (C8) ~581583 (C9) Fr8115.6 (C10)
EERAEF E ATR en B 8122.6(C17)~0112.7(C2%) ~38149.5
(C3”) ~6145.7 (C4) ~81154 (C5) % 5118.8 (C6’) P H_% fr
B ZE BIR ehr Bl ¥ b - mEaEarmi gl §164.0 2 5103.8 B
2o C3 ehiz¥ > 81789 F M A8 > 6% 5 C4 =% o d 1
by At i & 4 G flavone (4 (Fig. 10) o S5 & 1t 252
Zd 2 }I% 4 %P SS-4-3-2 L 3%, 4%, 7-Trihydroxyflavone®™ o
T~ B A B
(= ) Pe =k e e B 2
F %P it L4 3, 4, T7-Trihydroxyflavone 4 %|fe @ = %
e ek B (Spug/mL 3 80ug/mL ) i& 7 3% > F % #cdp 4o Table 6
“7or o @ Fig. 127 5 11 1v & $ 3°, 4°, 7-Trihydroxyflavone %3+ Fv
FIprRpepr R kR P PRI > 3 B H 1Cs 5 54.02pg/mL
(200.07uM) » % 12 arbutin i+ % & $ B 2 1Csy 71.68ug/mL
(264.50uM) o % BN Ferepefe > id 2 4 % 4 & 2 A £ & h
b4 WM £ A2 FY BHRBEL BB A %
firbiefl fis fBLit feiepl ) = 2.4 % o W RIR ST & S dlt R R en
we? o & Table 6 ¥ 5 i+ £ 4 3°, 4, 7-Trihydroxyflavone 2 »<%
(IC5=200.07uM ) >+ 4378 ‘e arbutin (1C5;=264.50 uM ) ©

(Z)EF Ao Aiprgrl
v &% 3°, 4°, 7-Trihydroxyflavone 4 %|fie fl & % F ik B
(0.0625ug/mL 3| 2.0ug/mL ) &7 :#% » B F % #dp2 Bl & 4o
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Table 7 #77+ o ¢ Fig.#771 » it & 4= 3°, 4, 7-Trihydroxyflavone
i"%%?'}%‘“,fi Fpd AZRREIFIFY G 2AME . 2 ICsy &
1.237ug/mL (4.58uM ) -

(VAT &5y fr-9 2 frdlipl 2

A MMP-9 ( matrix metalloproteinase-9 ) |5 48 % ¢ -
iv £ % 3°, 4°, 7-Trihydroxyflavone # * Jk & 4 %] 100 ~ 75 ~ 50
pg/mL > & 37°C F B 12/ P > &3 F 0.1% gelatin e %% ¢
BET A B4 Fig 7 %77 o A9 % E 4 MMP-9 i 4 %
% > %7 3 gelatin ¢0 SDS # F 27 R iAfez o ot o d A
MMP-9 ¢ %~ % gelatin » F]p* gelatin & 4 #5308 2 ,Tkﬁ PEJE]
comassie blue % ¢ H| % ¢ » FM I 13 92kDa ¢ & RiF P cdd
A F i E gl MMP-O fEE chiE AP 0 RIS P A kAR P
B2 o Fig. 11 ¢ ¥ 12 —Fj Fliv & $ 3°,4°, 7-Trihydroxyflavone I &
P Eg ] MMP-9 & 4 o

(m) it s 4 K e (WS1) 4 1

d Fpo B Az B s 37, 4 7-Trihydroxyflavone » 3%k
B 50g/mL T 1 MTT &7 2 e F 4> F IR wm%e 2 80% % 45 2.

=, 0L %
F e g e
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- R

Table 1 % * iFiF & it fh o2 @ X %

Y5 Pt gt (#7) %
1 LA Heartleaf Houttuynia Herb R
2 2 g Moutant Radicis Cortex LR
3 2z Pharbitidis Semen PARSl
4 3 F Coicis Semen + At
5 ENNS Rhizoma Polygonati Odorati BEF
6 A Polygonatum officinale All. BEF
7 T T Astragali Radix B
8 H 3 Glycyrrhizae Radix sf
9 P 75 Sophorae Immaturus Flos s #

10 Fho B Spatholobus suberectus Dunn. B4

11 1 A Aurantii Peicarpium =4
12 Fh iz Persicaec Semen R
13 v FR Dictamni Radicis Cortex Foft
14 P Lenouri Herba Jo A5 L
15 3 Elsholtziaec Herba e A5 F
16 ey Prunellae Spica Jo A5 L
17 ¥4 Agastaahe Herb e A5 F
18 B X Salvia chinensis Benth. Jo 25 FL
19 B {= Cannabis Fructus &t
20 & Mori Folium AL
21 Se Y Humulus lupulus L. % L
22 R Caryophylli Flos FE SR
23 fm 3 Asiasari Radix B
24 e Phytolaccae Radix (R
25 B3 Lithospemi Radix O
26 =T Trichosanthis Radix LA
27 v R Ampelopsis Radix 95
28 3% Centianen Macrophyllae Radix FePE AL
29 iz Amomi Semen B
30 Lty Cratagei Fuctus i
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Table2 W 2 = L7 ¥ %2 H 2 5
Yo BE B LR A 5 (%)

1 § %Y 9.2

2 24 4.7

3 254 6.4

4 & 3.8

5 Pt 6.5

6 o B 6.2

7 A 20.1

8 A E 2.5

9 LY 2.3
10 = 4 30.3
11 REe i 2.2
12 ERE 35
13 R 3.7
14 R 4.7
15 1 17.7
16 7y iz 13.2
17 SRR 33.5
18 & E 5.9
19 N 1= 10.4
20 EEY 24.0
21 ENRE 2.5
22 * 17.1
23 R 4.5
24 b A 2.4
25 Ay 4.5
26 Friz 10.1
27 fmF 53
28 5t e 5.8
29 4 3.8
30 5149 2.1
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Table3 = - &7 &4 4t 4 phpe 2 rd| i

ki Fit A $r k] 5 (%)
1 A 21.9
2 2 g 37.1
3 234 4.8
4 B -
5 e 45.7
6 i % 86.1
7 1A 16.2
8 53 76.1
9 PR 42.2
10 "4 22
11 Bk 3 -
12 (=3 27.2
13 W -
14 0o 23.2
15 4 -
16 Fji= -
17 Ly -
18 ¥ 70.7
19 X i 28.6
20 + ¥ 73.8
21 3. % 55.6
22 + T 10.5
23 Wi ]
24 v B R .
25 Ay }
26 Friz -
27 ¥ -
28 b0 R ¥ 4.1
29 ¥4 ]
30 FH -
“-“no effect
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Table4 = - &7 &4 43 5 p o ﬁsi‘;ﬁ-ﬂf]@ F ¥

s Fif LA F% 157 (%)
1 AR 50.4
2 2 g 68.7
3 242 53.2
4 5 36.5
5 o 1o 57.7
6 Srn 65.0
7 A 61.6
8 3 25.0
9 3 4eE 62.1

10 o 5 59.0
11 QR 63.0
12 e 73.5
13 R4 26.4
14 5 & 68.2
15 2y 43.3
16 )i 51.5
17 St 43.1
18 #E 64.0
19 L i 31.8

20 3 28.9

21 1% 67.8

22 3 ¥ 34.5

23 g2 68.0

24 G A 63.8

25 e 46.1

26 e = 29.4

27 E 52.1

28 ¥ 3 56.2

29 ¥4 62.1

30 19 72.5
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Table 5 '"HNMR (500MHz) and "C NMR (125MHz) data of 3°, 4°, 7- Trihydroxyflavone
in CD3OD

NMR Spectral Data of SSCP-1 (6 values, in CD;0D, Jin Hz )

position d¢ Oy (mult, J in Hz)

2 164.0
3 103.8 6.62(s)

4 178.9
5 126.7 7.95(dd, J=8.7,0.6 Hz )
6 115.1 6.91(dd, J=8.7,2.3 Hz)
7 164.6
8 102.9 6.93(dd, /=2.3,0.6 Hz)
9 158.3

10 115.6

I 122.6

2’ 112.7 7.40(d, J=2.3 Hz)

3 149.5

4 145.7

5’ 1154 6.89(d, J/=8.9 Hz )

6’ 118.8 7.40(dd, J=8.9,2.3 Hz)
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Table 6 The inhibitiory effects of tyrosinase of 3°, 4°, 7-Trihydroxyflavone

Concentration Inhibition ICs (ULM)
(ug/mL) (%) SD [ ng/mL]
Arbutin (positive control)
f(x)=0.74x — 1.89
r ?=0.992 100.0 70.97 1.7600 264.5[71.68]
64.0 44.96 0.7752
50.0 38.74 1.1096
32.0 20.16 0.7752
16.0 7.36 1.1627
2.0 1.55 2.3256
3°,4’,7-Trihydroxyflavone
f(x)=0.75x + 9.48
r ?=0.950 80.0 65.89 2.0509 200.1 [54.02]
40.0 46.89 0.3875
20.0 27.52 0.3875
10.0 16.67 3.4883

5.0 7.36 1.1628
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Table 7 The inhibitiory effects of hydroxyl radical of compound 3’, 4°, 7-Trihydroxyflavone

Concentration Inhibition IC50 (uM)
(ng/mL) (%) [ng/mL]
3°,4’,7-Trihydroxyflavone
f(x)=24.94x+19.15
2.0 65.98 0.5195  4.58[1.237
r’=0.953 [1.237]
1.0 47.80 2.6355
0.5 36.75 1.8384
0.25 27.00 2.8947
0.125 20.09 1.8159

0.0625 15.45 2.5166
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Fgn % Spatholobus suberectus 3¢’ °® % 12 kg

95% EtOH 4r#4w in 20 L/each X 3
\ 4
SS extract

Partition with a sequence
of n-hexane, EA, n-BuOH

| | ' '

n-hexane EtOAC n-BuOH H,O
layer layer layer layer
Diaion HP20

100%H,0 to 100%MeOH

v ' ’

SS-1-1 ~ SS-1-4  ~ SS-1-7
Sephadex LH 20
40%MeOH to 100%MeOH

v ' ’

SS-2-1 ~ SS-2-8  ~ SS-2-10

C18
45%MeOH to 100%MeOH

’ ' ’

SS-4-1 ~ SS-4-3 ~  SS-47

HPLC
55%MeOH

v
SS-4-3-2
2.4 mg

Chart 1 The isolation of Spatholobus suberectus
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Fig. 1 Tyrosinase inhibition assay
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Fig. 2 Tyrosinase inhibition assay
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Fig. 3 Tyrosinase inhibition assay
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Fig. 4 Tyrosinase inhibition assay
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Fig. 8 °C NMR(125MHz) spectrum of 3°, 4°,7-Trihydroxyflavone (SS-4-3-2) in
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Fig. 10 The structure of 3°,4’,7-Trihydroxyflavone
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Fig. 11 The mmp-9 inhibitory activity of 3°,4°,7-Trihydroxyflavone
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