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8 o ;¥ dpelit 2R L ARUNEHE Foldl PR S dsl, o
Ade FI%, FABTAZ 59 ol 7] He] thFg Hopl AFH: gk AZF otelA

Je FT-IR, 'H- NMR 24483 4-[(3,4-Dimethoxyphenyl) methyl)]dihydro—3-[(4-hydroxy—3-
methoxyphenyl)methy]*2(3H) furanone(arctigenin) 92 &215t¥ Y, HPLC £423 951 % &=

= ZRlskeltt. @4Ede et HEAUeA A avE 2RIt it sk oEAHCRE 260 ug/mlo
lchﬂ/q 85.06£0.9 % & Adfstom, ““E]'H A AR aaE eIt A3 3.0 ug/ml o] FEOA
51.1£3.7 % & SAlsh= Z& 2elstkala ofgAlde] dRY Hroh anprt Q&2 elstgint. 284
o= Axd AL wHePgEel &8 7HsAdo] ZdiE

Ao 2P FEAY, oA FHE JEI

Abstract : In this study, Arctigenin was obtained by using supercritical fluid extraction and
bio—conversion process from Arctii Fructus. Arctigenin is efficacious in anti—inflammatory and
anti—influenza. For this reason, Arctigenin is studied in various field. It was identified as
4-[(3,4-Dimethoxyphenyl)methyl)ldihydro—3-[(4-hydroxy—3-methoxyphenyl)methyl]-2(3H)-furanon
e (arctigenin) by FT-IR, 'H-NMR and the purity of it was 95.1 % by HPLC analysis. Arctigenin
inhibited tyrosinase (up to 85.06+£0.9 % at 260 ug/ml concentration) and melanin synthesis in a
dose dependent manner (up to 51.1+3.7 % at the concentration of 3.0 ug / ml). The results were
better than arbutin. Therefore, it is expected that manufactured Arctigenin is useful for whitening
cosmetics.
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HAepd e nf wErtet 5 Al de &
Fro] = MA FEoR A muFo] et
YA ] detieFolA HE=H, EEAY
ofAlel  oJsf EHEAS & EFER ot
3,4-dihydroxy—phenylalanine (DOPA) B T
HEoR waEE A5 W 5 weos A
4 ek wWehde Aelin 2o BEAT

gl AGEL ol FAW, Feg Hahd 4
o s slu), AMA, Foe e Ak
2g o077 Hr),

oz
o gl 250ttt diFe] B ”]““
SPEES] a9 F7HE oo glom, AEH

2Hbioconversion) 2 A=l (enzymatic catalyst)
= O]_Q_o]- 2191-7314?_] 07]01-&1 9}7@'-‘10] 7HH1'Q
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EAold WPET GAE Bl wa
2R o FhA oS AL B Az
ee woh ARAG AL TE0] BaTA
3 ouls) & u) S waRAel HRANEY
B ek ARBA6IA Bt ou, 4R
48§ U L8 sl S A1
Gie Postel ATERURRY RS A
gaiei Ao Aol A e ol 4
o4 A2AS FAL WEIEL @ A B
A SIOHE, AB715A AE HANE, SYE
of ol F4HT AcH4l AERE W FLo]
ofgt wlel ols) Aol gol A4EaE 4
S, olgA AR HigAE AW g5 o
7 ok 4 Weld A moh A5% Zow
oreiz] QleHs).

QHF 2 (Arctii Fructus)+ QA GET), A-ATEL
ki), HEROON ) §L2E: BRI e
=& (Compositae)oll  &ote Y (Arctium
lappa Linne)®] %3¢t AR =t 5= 5 of
Alotol Al de] Fazsts RITko]A 74‘:]'1]0]1(&4?
111%),  2AFEHBUHUREY, 2 D=k 2
49 e wREe Fofl ol8=x qdee, 71
T8 ARoRE ofdn oEAde] HrEo] QL
om E3F olaotE A, AN, AHAE Fol 3

LB aag

oh Aol Fo4Ee ofeby|EAten] AwFe]
ZE|otEAY, FH|EAL st o] AH8-10].

AL HFH F=od H7], &F F
%, =, &"“‘ 59 95S A=msk=d g A
%Eloi 1], F2 Aol o) L ofE
Ade] asole F95, Y dHelds, 7
HIV, @AEFA7 5 1 EH?“"J At greRle
™, AR T % 4&47} AtteE AFEI7E QL
[12].

Aol tigt dFE I ojgtayt B A
71l it A, ofEm mEHo] gt &,
FLHA el nAs Pl dit d+
ol UEHI15-171. Z2=u wEel] #gt Ae
ofz] HirH Hi7} (it

= Oq:rLoﬂ/ﬂ“ HAE
A= AAT &, A Hel I
Aspergillus oryzae T+FE ©
4 9 zdAFEHCR 0*51711‘14_% Az sk
Azd oEALY FxE  =Rlstr] 95t
FT-IR¥ 'H-NMR Hﬁ% Poteh. E2AY
oAl Asjayt 54 9 Wepd A AAad =
d= Bt mHaYt S Edlstled, ot
TEAY T 230 2™ Aot v 75
4 2AzA9 &8 7 AFstAnh

2. M8
21, g W X
2 Aol AR A= 20139 AR F
oA AitE A Fdste] ZHEA et =
—I—O]'Oq A-&-SFAT.
AR EE oA AXA ARFEE, 2
:2/\— Sigma—Aldrich Co.(USA) Zﬂ%% At

|5+, Aspergillus oryzae -_rF 2 B16-F10
Melanoma cell & (@TA=AZF2(Korea) Al
Z5 AHE5H9 2™, Dulbecco’s modlﬁed Eagle’s
medium (DMEM), fetal bovine serum(FBS), &
A1 3,4-dihydroxy
phenylalanine (L-DOPA), mushroom tyrosinase,
@ —melanocyte stimulation hormonel @—=MSH),
phosphate bullered saline(PBS) A]2F5-2 Gibco
BRL Co.(USA) AlE-& AHgstgen, g, of
7Y, AA}EELS Sigma-Aldrich Co (USA)
oAl Fdste] A&stITh FEAFES Oxer
Co. (USA)& Fdste] ARESHIH

penicilin—streptomycin,
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3y Az AHgE TRYME TK Mark T
F Model(Takushu Kika, Japan), &&]4 37}
AHEE pH &%7]& Orion 370A1(Orion,
Korea), HEA+= Brookfield LVT(Brookfield,
USA), ®i¥7]E=  VS-1203P5SN-O  (Vision,
Korea)& AHE35FALE.

2.2, Mgu

22.1. SYAREE ALY Ax

Z2UA  FE2A+=  R-401  Series SFE
System(Reaction Engineering, Inc., Korea)& At
gkl SHAE S5 8719 300 g& Eol
AT 2ot 4ol FEXA CO; 9 F
2 mL / min, FE2AL 120802 =&

& Eol 442 A,
W ee 325 g
= 5 5 mLE 77t 42
$2 Y 500 mLE AZRsk, 2N

Raw Materials
(Arctii Fructus)

v

Supercritical Fluid Extraction
(300 bar, 40C)

v

Fermentation
(Aspergillus oryzae)

v

Freeze Drying
(=75C , 48 hr)

v

Supercritical Fluid Extraction

(300 bar, 407)

v
Arctigenin |

Fig. 1. Preparation process of arctigenin.
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222, 92NV Adfast 24

E|ZAUolA] AHllgdt FAH2 Masamotol]
el mep SASH18]. 25 mM
3,4-dihydroxyphenylalanine(L-DOPA) 0.3 mL,
AzxE FEADT GRE 65-260 ug / mL A=
S8 0.05 mLefl 0.1 M 14588 (pH 6.8)& =
gate] 25T BEagt &, o]7]o] mushroom
tyrosinase(1,380 units/mL) 0.05 mLE& Y2 F 2
5Cof|A 287 9bSA]A 475 nmolA SFEE =
A5t

223 Azujg 2 dahd AAIA 2 54

Ao AFE-H B16-F10 melanoma cell®] Al
ZHjoF2 Dulbecco’s modified Eagle’s medium
(DMEM)®ll 10% fetal bovine serum(FBS)?} 1%
FAAE xdste #AE AMEstEeH CO, |y
F71(5% CO,, 37C)olA viFstA Lt

datd A oA 8542 Cho 59 HH
=  Wgste]  EAsERH20].  B16-F10
melanoma cell& 10% FBS7} &% DMEMS
2 6 well plateo]] 1x10° cells / well2 2 mLA
Yl 5% CO,, 37C =7 stollA 24A17F 57t
ikttt BiF & HFAE AAst AEAH
AzE oEAd 2 gHEE 1.0, 2.0, 3.0 ug
/ mL)& 10% FBS &% DMEM HjeFHe] Wi,
7)o AFAAZ o ~-MSH(100nM)E 7FsH
om 5% CO, 37C ZAo=z 72A7F =<t Hj
Fotelet. v & g A|ASt] PBSE 33]
AMAstl o] AL trypsin~EDTARZ A 2|cto] A|x
wals F4oiglnt. Fl4E Al "2l 10,000
rpmOo 2 108 3¢ ¢4 2T o Aeds
AASH . 22 o] Al g 70°CoA A
%% § 10% DMSOZ} 3HrE 1M NaOH 400
uLE 2ol 90C F2xoA AzEe] HapdS
At o] 4 100 ulLE 96-well plated]] B2
ELISA reader2 490 nmeollA SF=E =454
o},
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Hed A"EY BA2 Az oEAdY] #
{715 ERIst7l  $lsted  FT-IR  Spectro-
photometer (Jasco Co, 480 plus)E A8t &
Al or, AlgE KBr t23E Algtste] =4
Skl

e 7\}7]_(7)'_0/\1—141524 BRo AzE ot
Ado] tist 'TH-NMR chemical shift &4 4
227 FHEA 7] (Bruker Co, Avance 500
MH2)E  AR8SHRAL, Wi ﬁ—?—%é‘_‘i =
TMS(tetramethyl sil ame)E ARESEAAL, ol o
gt guj2= CDClLE ARSI

Az cﬂfﬂﬂ]‘doﬂ ik HP LC(Agilent
Technologies, Agilent 1100) £42 ote]AW
10 mL &% Zetade] ¥u vghez —Lr%
e 5 602 2SW7IE ol8St x&
A&l AZ] ¥ syringe filter(0.2 pm)= 05114-3
AT oFEAId e it HPLC +4 =4
Table 1] Yetfict.

rlo -]olu L mo

Table 1. HPLC Condition for Analysis of
Arctigenin
Items Conditions
Column ZORBAXEclipse XDB—C18
Guard Column | ZORBAXEclipse XDB-C8
Column 5
Oven Temp. »C
Mobile phase 0.1% Acetic acid :
Detector MeOH=40 : 60
Flow rate 0.3mL / min
Detector & UV 2500m
wavelength
Injection n
volume

225 4D &5 29 Ax 9 HBA

Ao AHgHE a7 AL Table 2 ¢ ZoH
TR 2NN Az dEALDS 2 IF
2 Cream A, ZS$I5}2] g2 338 Cream BZ
TESIALE 220 wE S Frlstr] flsl
5C, 25TC, 37C 9 45C %7122 Cream A,
Cream B ©f tigt ¢+ Hristr] I8 4%
e 4 2Eo LEAFOH, AV B 1
F 7HHoR pHE SAoIArt. Cream A,

B L2 ERS

Cream B 25C 2ko k& § 15 HFo=
HEs 2o pHel AES 24slel 2l
sfotd B4g melelglen] Wa U wAg B
ZAgto 2 otAALS Folsty E]' pH 42 U
858 "5 2 g4 Fdje] THAE 30 mL A
2 T 231 o2 oA T pHE =3
stetct,

SAA 25E 25+1TCE fAsth de &
qe 2 *a%l oMe =9 IR IHFE
spindle 12 rpme2 30x% B¢ 4591,

D
4 Al 25F 25+1TE fAsHAH.

Table 2. Formulation of Cream A and B

Cream A |Cream B

Phase Component Content | Content
(%) (%)

Up To | Up To
D-water 100 100
A | EDTA-2Na 0.02 0.02
Tri amino ultra pc 0.03 0.03
1,3 Butylene glycol 2.00 2.00
B D-water 5.00 5.00
Keltrol F 0.10 0.10
Arlacel 165 2.50 2.50
Refined shea butter | 15.00 15.00
C Lanette O 2.00 2.00
KF96/6CS 1.00 1.00
Glycerine 10.00 10.00
Dermosoft octiol 0.50 0.50
D | Sepigel 305 0.70 0.70
Phenoxyethanol 0.30 0.30
Fragrance 0.10 0.10

F Arctigenin BG 1 %| 1.00 -

L
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Fig. 1 3402 A2 RE JeAdS Az
ot %, HPLC EA4Z3 95.1% 9] &Z& —%]"?_10]'
Oﬂr,]. 741591. o]—q ]1‘/]__4 xlg/q A2HEZHS AE
29 el 54 A g
C-0719] 15415 MAt 1298 em-
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3422 em™ wPgOl A UERd Z1S EIskY

Fad ATHAHEGAN TEHE 2.64
ppm WO AT1EL Hsto|ER{E] fano]
siestar, 2.85 ppm WO AT1E2 Hstol=
R WA Atolo] Sl wIERIS] faof of
Gtk 3.83 ppm WY A1E2 MAS] HE
A|718] Zpane] sidskal, 4.20 ppm 919 AL
g2 dide] Sle Aol s, 6.42~
6.80 ppm W] AlT1d-e #IAO] o] o
gttt o]} Zo] FT-IR¥} 'H-NMRS Esf ¢
EAde] AxEAS & 4 ASITh

3.2, E|2A[LIOIH| XMliEnt £F
E|ZAUotAl= Tyrosine  3,4-dihyroxy
phenylalanine(DOPA) 2 Hgkel= tyrosine
hydroxylaseg€/d1 DOPAE DOPA quinone©Z
AgksH= DOPA oxidase & 2% 7121 9l
of Wahd M HAA 7FE Fajt A4S of
I ok AlxE dEAY-E mushroom tyrosinase
& olgstel n vitro FZAvol] A 4%
A= Fig. 2 ¢ Zth Alx" JEHACDS 260
ug / mLolA 85.06% ©] &= Ao & HS
tf. AxE JEADLS =7 Sl weE g§=
Aol Aol &/dgo] S7kbs @Rlskith &
Sk, in vitro ElRA U] EdamAIgol Az
H ALY ICs #-2 79 ug / mLE FRIEG
oh 8 ti2T o AFoofEA 1Al TE
AR IAEER] dRES ARBSIleH, g
9] IG5 g4 110 pg / mL = sHl=|gich o
ARE AR ARgEolR dREHG ¢ F
o H2Aep] AdanE uehin ooz

Al o] Wit Ak

—* Actigenin

8
\
\

—— Abutin i

-
=

=
=3

o
=)

Tyrosinase inhibition activity (%)
B8 8 3

=

o

65 130 195 260
Concentration (pg/mL)
Fig. 2. Tyrosinase inhibition activity of
manufactured Arctigenin and Arbutin.

SuARNE 2% oeAdY nan s

3.3. Hatd YgAmsn £F
webd Aol 4
B16-F10 melanoma cell-& ©]&3dlo] AHstSct
AzxE dEAd 2 IREE Azy Hzid
A AdZTE= Fig. 3 & 2ok AxE o
Bl ek ek gReiAlaTE BEr %
PRtell ek g A4 eAlgel St 1
ug / mL, 2 ug / mL, 3 ug / mL &% <4FH
uoh wehd A4 oPige] wokonl, 3 g /
mL SIAE 51.1% ©] A4 elAlee tehiiglh
Lee 59 AFolA:= FEIAT 0.5 ug / mLolA
21.9%, 3.0 yg / mL X% 52.7%= Hehd A}
Aot 91ee sklstkga Axs ofe
o] &4REHT} uje =2 uw F4S 712+
Aoz Azt

—* " Arctigenin
—=— Arbutin {
-

Melanin synthesis inhibition activity(%)
\

1 2 3
Concentration (pg/mL)

Fig. 3. Melanin synthesis inhibition activity of
manufactured Arctigenin and Arbutin
in B16-F10 melanoma cell.

3.4, ZEIAL Bf AZI4 329 HI

MEE T Y S pH WSkl digh AnEs
Fig. 4ol Yepiglet. Al® A8 =7] pHe
70701903 2=E A 2HA 4F £ 5T,
25C, 37°C, 45°CellA Zrzte] pH7F 7.02, 6.82,
6.73, 6.63% =Rlsigltt. A@ A" pHe
6.60-7.10 9] Well 2xshS & & Ak o
% 399 %7] pHE 7.050193 5C, 25T, 3
7C, 45Col ZAZe] pH7F 7.05, 6.97, 6.83,
6.772 ZAEH. 45T 7P 2 pH ®3}
= Hyou tixAE wseh pH Wgtz Hot
Az oA oot Ag etz Bl
olgitty wehgch

Az dEAdS SR 2HT RS
2 399 HrWskE Fig. 5 of vetiolch &

SIS
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A" aokr] @2 IYe Hx H:E
31000 cPse} 32500 cPs® 1500 cPse] =Afo]zb
Aot mekst zo|dtt. 47 & MR T
A3t w9t HskE RISkt eteElAId el &
5ol o AF ¥d= fle A= woErh

3ge] 2 2 i 4L Uity
slate] 5°C, 257, 37°C, 45°ColA 4% Zob T
et Ay Zgolvt dat 2 B @42
7] koo, W@zl WA 9 ¥F o
M Eoldt Afgto] TEEZ] oFlt.

Cream A

—* 5T —&% T
A 37 C —e45 T

Time(week)

-e5C =% T
A3 ¢ 45 ¢

Time(week)
Fig. 4. pH changes of cream A and B with
times.

—* -Cream A
—B—Cream B

Viscosity Value (cPs)

)
IS

o} 1 2 3 4

Time(week)
Fig. 5. Viscosity changes of cream A and B
with times.
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3. H@EAIYorA Asiant =4 Ax 260 ug /
mL9 FZolA 85.06%=% =& AHF&S o
Buiglon, datd AdAAanE AT
A3 3 ug / mLe FkolA 5L1%E E&
A AAES YEY Sl
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