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Abstract: To develop a new whitening agent for cosmetics, we investigated the inhibitory effects of biochanin A on
melanogenesis. The biochanoin A is an active component in the extracts of Dalbergia odorifera T. Chen. It reduced
melanin contents of B16F1 melanoma cells in a dose-dependent manner and decreased to about 48% at a concentration
10 pg/mL. It also inhibited the expression in microphthalmia associated transcription factor (MITF), Tyrosinase,
Tyrosinase related protein 1 (Trp-1), and Tyrosinase related protein 2 (Trp-2) in melanocytes. The results suggested

that biochanin A has considerable potential as a cosmetics ingredient with a whitening effect.
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related protein-1 (TRP-1)-= DHICAE indole-5,6-qui-
none-2-carboxy acid® Z¥A]7]:= DHICA oxidase 2}
&2 Tyrosinase related protein-2 (TRP-2)= DOPAchome
< DHICAZ AA7|= 94&< It

ol = Tyrosinase, TRP-1, TRP-2 %} o} g} mi-
crophthalmia -associated transcription factor (MITF) -&
I & DS o] 83t melanin F/3 AA o thEk
AT7F o] FAA AL Itk Melanin 2 7FA] AlE W
AzdLD 714 Tkl FEH =T, A cyclic ad-
enosine monophosphate/protein kinase A (cAMP/PKA)
&, A nitric oxideol] ©]3F cyclic guanosine mono-
phosphate (¢cGMP) 74 2, A protein kinase C (PKC)<]
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7=, YA p38 MAP kinase 42 5°] &#A Utk 1
% ¢cAMP/PKA 7427} melanin /38 +8 HEZ2A
Uvel 357} =25 S ol melanin AZ 8] cAMP7}
S7tE 3 sk AledE £4<%0 PKAE 4347
™, cAMP response element binding protein (CREB)S
A MITFS] Hd-& F7HA21TH4,5,6]. MITF= mela-
nin $43 FFANA F8F AAF 24 JAALE Tyrosinase,
TRP-1, TRP-29] HALE SXISHH7).

Biochanin A= H=F2H o] Ho] &A= 4
N2ER2A o]AZeHERE H2Ajolu v 7]#A
ol 37t okl BarE oz lom(g], v &
w3k ¥ A JQTH9]. 224} biochanin A2] T|¥] &5
2 in vitro W tyrosinase A FFEOE HalE o] ot
webA -2l oWl Aol ¥l AR &K Dalbergia
odorifera T.CHEN) FZ= W v &4 EZo] bio-
chanin A& ¥3|3L ©]& 7}A| 31 biochanin A2 W]
HAUSS st v 7|54 SF LA =49
7Fsde AESIAT

B A& o] ASH ZRIKD. odorifera T.)2 =U|
SFAAE AlEQD gHeRA Aol A YAl bio-
chanin AY %= Chendu Biopurify Phytochemicals Ltd
ol A FU3FATE Neutral red (Sigma, USA), Dulbeco’s
modified Eagle’s medium (DMEM) (Thermo scientific,
USA), fetal bovine serum (FBS) (Gibco, USA), Anti-
biotic-Antimyotic (100X) (Gibco, USA) A|=2 Al-&3}
At} Tyrosinase, TRP-1, TRP-2, [3-actin< Santacruze
Biotechnology (USA)°ll Al F-9)3te] AR&stth & 4
ol A}&% 7]7]+= microplate reader (Bio-rad, USA),
3] 221 7_s=7(EYELA, Japan), HPLC (Shimadzu,
Japan), Prep-HPLC (Shimadzu, Japan), NMR (Bruker,
Germany)< AH8-3F T
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Acetone-HexaneS Eluent 8|2 AM8-3to] &Adof
'} e B8-S A27HASilica gel 60; 0.063~0.200
mm, Merck) Z ¥, Prep-HPLCE ©]-&3lo] &4 EZS
At

24, D|g 0t FIt

241, MI=ZH{

ATCCol|A] vl g mouse melanoma (B16F1) M| XZE
10% fetal bovine serum (FBS), 5% antibiotic-antimyotic
S %713} Dulbeco’s modified Eagle’s medium (DMEM)
o2 i)l 37 C, 5% CO, o2 njdslHth

242 NZ=MET

E Aol mouse melanoma A3 Tk A5
FEEEES AAE7] Y8 AZEAZHNRU assay)
S F3Y3H Tk B16F1 MEE 10% fetal bovine serum
(FBS), 5% antibiotic-antimyotice 37}t Dulbeco’s
modified Eagle’s medium (DMEM)2.Z k7] A 37
C, 5% CO, 7o = ujeFsit} v H mouse melano-
ma A ZZ 96 well platecll ZFzF 5 x 10 cell/wells 2 7
F3HaL 24 h v geith, S HiAE AT  ASE
FEHEE A5t A3 £ 72 h &<k CO; incubator
ol A w3t} 5 mg/mL neutral red &3} 10% fetal
bovine serum (FBS), 5% antibiotic-antimyotic2 3 7}3t
Dulbeco’s modified Eagle’s medium (DMEM)2 233}
of AMEZe 200 uL® AHEZE $ 2 h v 1%
CaCl, & 1% formaldehyde €< 22 % 1 min 2R}
31, 1% Acetic acid & 50% EtOH §4-& @& & 15
min W RFSF & microplate reader (Bio-rad, USA)Z 570
oA FFEE ST

243, Hepd MY

B16F1 AM|3E 10% fetal bovine serum (FBS), 5% an-
tibiotic-antimyotic= 3 7}gF Dulbeco’s modified Eagle’s
medium (DMEM) 2.2 wl|7]o| A4 37 C, 5% CO, =71
© 2 ujE F 6 well plateol] 5 x 10* cell/wells= HE
SkaL A7} BEErel 80% o)/ AH wi7hA] v Rtk
200 nM @ -melanocyte stimulating hormone ( @ -MSH)7}
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Dalbergia odorifera TCHEN ]

(2,300 g)
95% EtOH extract
Hex
Hex extract
(0.29 g, 0.0126%) Mc
MC extract
(1.79 g, 0.0778%) EA
EA extract
(205 g, 8.913%) BuOH
Silicagel column BuOH extract H,0 extract
Chromatography (3 g) (3.8 g, 0.165%) (141 g, 0.0613%)

Frl Fr2 | Fr3(0.169) |Fr4 Fr5

Prep-HPLC (25 mg)

| Biochanin A (5 mg) |

Figure 1. Isolation procedure of active compound of D. odorifera T.CHEN.
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2.4.4, Western Blot Analysis

AISE 72 h &< A2g B16F1 melanoma AZE
PRO-PREP protein extraction solution (Intron biotech-
nology, Korea) 2.2 &35l ¥AE2]3ATE 714
BL T HE 8% SDS-PAGEE ©]8-3] #7953t
PVDF membrane ©. & ©] AT} 5% skim milk7} 3
A5 tris 58N Z | h blocking 3 3, Tyrosinase,
TRP-1, TRP-2, MITF, f-actin 12}, 22} &A| <} Zh2; vk
SAIZAY. ¥ ¥ Immobilon Western Chemilumine-
scent HRP substrate (Millipore, USA)E ©]-835}o] 1 ~ 3
min ¥H§AIZ] & Xoray filmO. 2 d43FA T

3.1, BTl &9 Rd:E

AL gujo] FAdxte]E ©]831 n-Hexane (Hex),
Methylene chloride (MC), Ethyl acetate (EA), n-Buthyl
alcohol (BuOH) ¥ E(H,0)5 2.2 Y1l Fe|d &l
2 Y eSS $53a, o] w59 Al
v 3Z21=x7IE2 %3 n-Hexane®s 029 g
(0.013%), Methylene chloride 1.79 g (0.078%), Ethyl
acetate® 205 g (8.913%), n-Buthyl alcohol% 3.8 g
(0.165%) 2 &3 1.41 g (0.061%) 3 AxES I5
3} th(Figure 1).

o) Tl 7R BEE F v BTl 1

-3 EA £ ES A7 Z28L o]gste] 74
A 2 st 5719 EE(Fr.1~5) 2= YAtk

L

Z ny) g%50] 7 =39 Fr.39] single com-
pound®] & AL 98] 'H, "C NMRS =A33t

BC NMRel 2aA] o] BAe] i GE 16702
Folgth °C NMR 2HEHS] § 18230 YERd
213 = Ketone”Z|7F EA13HE YJERNSIY, 6 166.2 ~
106.59] YERd A &= Benzene ringS 7HA| 1L S-S
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Figure 2. Chemical structure of Biochanin A isolated from
D. odorifera T.CHEN.

YeERR AT
E3], ~29EH § 131.59} 115.09] f33] & peak
& MZ Symmetrydt 9121 9] a7} 4 xl —% #apo.
2 peak 3kt B 2719] BHAE UERY T AU

'HNMR ~HEH] § 38272 CH3 (Methyl group)
EE OCH; (Methoxy group)®] 748 ERlor, §
8.08 ~ 6.97= Benzene ring, 8 6.35 - 6232 0|52 <)
F45 YERJUTH'H-NMR (400 MHz) 6 : 3.827 (3H,
s), 6.228 (1H, d, ] = 2.4 Hz), 6.348 (1H, d, J = 2.0 Hz),
6.982 (2H, d, J = 8.8 Hz), 7.472 (2H, d, J-8.8 Hz), 8.081
(1H, s), "C-NMR (100 MHz) 6 : 182.312, 166.160,
164.045, 161.405, 159.885, 155.127, 131.497, 124.726,
124.663, 115.040, 106.451, 100.314, 94.961, 55.893).

71& Y&l Z AREKD. odorifera TS 773 BEE
% NMR £4] dataE vk A3}, 27} 23 single
compoundi= O-methylated isoflavone®! Biochanin-A
(5,7-dihydroxy-3-(4-methoxyphenyl)-chromen-4-one,
CAS number : 491-80-5) 0.2 21 = ¢ thFigure 2).

3.2 0/# Zuf

321 MZ=MZat

Biochanin AS] MX ZSA4SA3 Agd ALeE &
= ¥9 24E 28] NRU assayE A3t} B16F1
melanoma Aol )3 MEE=AS =AH3 Ax 10
ug/mL ©]3}Fe] FEoA] AZAYEEC] 90% ° o=
e THFigure 3).
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Figure 3. Cell viability of biochanin A on BI6F1 melanoma
cells by NRU assay. The cells were treated various concentra-
tions of samples. The results were expressed as the average
of triplicate samples. *p < 0.01 compared with control.

Melanin biosynthesis rate

500

a-MSH(-) Arbutin Biochanin A

10 5
o -MSH(+) ‘
Concentration (ug/nL)
Figure 4. Inhibition melanin synthesis of biochanin A on
B16F1 melanoma cells. Treated cells were lysed with 1 N
NaOH & 10% DMSO and the absorbance was measured at
405 nm. The results were expressed as the average of
triplicate samples. *p < 0.01 compared with control.
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.2.3. Tyrosinase, TRP—1, TRP-22} MITFQ| FhtH

sff Eut
Biochanin A9 Hehd 4 A &7} Tyrosinase,
TRP-1, TRP-29} 22 Hephd 549 ddA A<
Wahd ggAdoll F 8¢ transcription factorQ! MITFS] T
doll #HAE aHRIA] Lol 7] 93l western blotting
T35lRth. 1 A3 biochanin A+ Tyrosinase2}
TRP-29] HHS JAlgtes Aoz YEuton, tran-

|



Biochanin A2l w|¥ g 3jef] gk AT 293

Arbutin Biochanin A (ge/me)
Bl 500 10 5 2.5
+ + =+ + +

a —NSH
(100nMD

Tyrosinase s —— p—— pp—— P, em——

Tro—l Sy WS e N .. .
Trp—2 S 4 ok
3 actin e W e e e e

Figure 5. The effect of biochanin A on tyrosinase, TRP-1,
TRP-2 protein expression in melanoma cells. The cells were
treated with various concentration of biochanin A (10, 5,

2.5 ug/mL).

Biochanin A (pg/mé)

Blank 10 5 2.5
« —MSH — + + i +
(100nM)

MITF

B 7ﬂCtin _

Figure 6. The effect of biochanin A on MITF protein
expression in melanoma cells. The cells were treated with

various concentration of biochanin A (10, 5, 2.5 ug/mL).

scription factorq! MITFS] BT TEE oEX R
A ElsH A thFigures 5, 6).

Melanin 44 258G A A= w9 ohgFet Al
SHgEF] WSl )3l melanine E 7HA] Al
W AZAE 78S St FHEH=H, 1F cAMP/
PKA 7 Z7} melanin §739 2 AZ=ZA Uve I
27 =25 9E ) melanind E2] cAMPY} £7}1E AL
SHr Aladg E4l PKAE €43t Al7]H, CREB
= 74 MITFY] &¢d-E& F7HAZITh MITF= melanin
e A A Fad AAF 2E JAAE Tyrosinase,
TRP-1, TRP-29| HAME £xIgth wets A3 A
biochanin A+ MITF & A E 53t Tyrosinase,
TRP-29] Tl ko] 7HAE T, T Yol dehd
A QA= o]ojA = Aeolgt AT
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B7] 93l Tyrosinase, TRP-1, TRP-2, MITF2] &
S western blotting ©. & o} A3} Tyrosinase, TRP-2,
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