pISSN 1226-2587

J. Soc. Cosmet. Scientists Korea elSSN 2288-9507
Voal. 40, No. 2, June 2014, 179-186 http://dx.doi.org/10.15230/SCSK .2014.40.2.179

e

WEARETE LR T0 R TR X
(F)FFFEA L TSN EATA

(20139 12¢ 27¥ H<, 20149 1€ 7Y 44, 2014 2€ 27 A H)

Whitening Effect of Fagopyrum tataricum Extract

Na Kyeong Han', Chang Min Park, Ju Chan Kwon, Min Seok Joung, and Jong Wan Choi

R&D Center, Hankook Cosmetics MAFG Co., Ltd.,
74, Daeseong-ro 547 Beon-gil, Samseong-myeon, Eumseong-gun, Chungcheongbuk-do 369-834, Korea
(Received December 27, 2013; Revised January 7, 2014; Accepted February 27, 2014)

12

C B ATe 2 FE=FTE 9 v 2348 AFsh7] f18 DPPH 2tz 271, ABTS 2tz &7
s, Etol2A vl 24 As &3 5l Al debd ¢4 oA a3E SAsla, 9 FEE(FER) 3 1
5 HAE S 11 Ade 2 —?%%8 Y FEEHT 4kst a3 gl Eo] 2 A Yol 24 A ¢,
Az depbd 4 oA ERF weS Q°1o}ﬁiq =R A A S él“’*oﬂ*i Akl ZAbel] o7k lE A
S FEU% &, 2vY FEES i%ﬁf} YL Azt =3x8k 733 % —41'?— s 4% 25
AR Tr«lﬁi F=o 7 vy a3E ‘/}E}lﬁ‘i’i‘?}. ol gt ?‘zﬂrci 2l FEEL 7Y Jide A%
FE AR o8 ThsAe] = AoE JddEnh

r fo

Abstract: This study was performed to DPPH radical scavenging activity, ABTS radicd scavenging activity, tyrosinase
inhibition activity and intracelular melanin synthesis inhibition to verify the whitening effect of Fagopyrum tataricum
(bitter buckwhest) extract as contrasted with Fagopyrum esculentum (sweet buckwhesat) extract. F. tataricum extract in
consequence showed higher antioxidant activities, tyrosinase inhibition activity and melanin synthesis inhibition compared
with F. esculentum extract. We investigated skin bright value during 8 weeks after induction of pigmentation in human
skin from UV irradiation. In result, we obtained statisticdly a significant skin whitening effect from visua and mechanica
evauation. Accordingly, F. tataricum extract is expected to be high availahility as functional cosmetic materia for skin
whitening.

Keywords: Fagopyrum tataricum, antioxidant, whitening, tyrosinase, melanin

Aol Z7h3ka o] SAF Aol A Frh=IS
2wyt o e} e R AF7h A9 E 1 QrH14).
A A3l 9117} shke] A4 H A olehs <) w5}e] 210l F A B4 22l0] A9 Mot 7

LA

o

F

o] Z7hE\ glom], AT WAT ABFEY £ AU o] hE BPLPOE A3 0E 0] 3]
PYOZ A7k W7 S0l Frhslo] WA AZ  Ho] Al 2AkFo] Z7FtaL qlek. 3R Aol el
HoI5 3 gtk Uhto] AFES] o BTGl BT G GG W] e 71 RoITh A9 1S WO r 3ol
A AHHL, A B ol A BAAE Sl T BFHT ALY, 710], 22 5 LD 4L
), o)sh 2ol Ma Fo] F7FsHE AL ANH F5
of) ol % 5] 5 Al 0] & AT B 0.2 ek A

T 3 A=A (e-mail: hnk0626 @ihkcos.com)

179



180 shg - ek -

o] 2718 Astolt), 9] 410l H717ko] AA
EELREHEREREEOBE
2hA) 950) A2 A F AL PA )
O A TPl YRR Ashatel Wek

)
bl
i
©
™
v}

N
=

L
oft
>
tlo r|r
(2 -
[P = .1

S A3
A Aok i 5-8].

42 (melanin) A=A ol 2] A5k #ls 72
ARAHA A2 QA A = 23] 7| A Sl =Dt
ALl E(meanocyte) W< 2k =<5(me anosome) ol A1
714R1 Efo] 24l(tyrosing) 2] G421 Akshk-g- 0 & 3t
JE T}, o]uf Efo] A Lo}Al (tyrosinase) Bt &4} A
83t E=3}H(3,4-dihydroxyphenyldanine) & A * =317
=(phenylanine-3,4-quinone) &2 4F3}E 31, o] 5 §4
9] 2h-g- 9 A5 AFsRk-g-ol| 93] 3t th A= (DOPA
chrome, indole carboxylic acid, indole quinone)= A 4 3%
2 o2 Wahd-g g shrio-11].

ujd 7158 e B B AT e depd &
HAof| Z-g-sh= A4Sl Efo]|ZAVokA| o] &
AsheE Tl A L o] FolA] gfom, ofx5i2H
“Hascorbic acid), A 4Hkojic acid), 3tol=Z2F|=
(hydroquinone), &¥-El(arbutin) 2 2+ A & 25 5
o] AbgE o git}. o] Fol|l A o} A5 = B AR A b3}
o] n == T wjiol] Alxte] B AstHA g E
Ao GAETE AR = AR a1, ZA 4k &)
O|EEFE=E Aol F& vk Iy 22 E WA
Hi A QPR A 2 A SR E ARE-SEA] ZskaL

CER LR I AT ] FFUR A F 23

12 ox

o

I JAA R SHE 2pA = Sfo)
= FEIEA SR Z8A
o 23] F o) o3| g E o] slo] =z =o
g T 7 2] FEE = EA1 - o] ATH13-15].

H E GAlA 71EL] vl A0 S =
B3] 9l gt AAES 83 U= sfdo) gt
SHA| o] FAX| AL YA FE FE 0] ARgoll= <t
Aol o] 927t 1, T AR HEkA] vk
= AL ATE B3], U F-R2 2 E FEEE0) IFE
o 9t & Efo] EAIokA] &4 A aFE e
Wk A& B1ltH16-18].

=
WY FE2E2 754 S

igkslaEstks| 2], A 404 Al 2 5, 2014

o] A2 Fg3lE AT B e)ol = o}F] shaEo) &
& 2A 2= NEE A UTH9].

W (Fagopyrumspp.) < -2l uhehol] A5 14734 % 2
2 QA RE AMESt ko, o] A RE F2 oFg] 2
£ 7 AA FAEE A Aok viE e F(gpecies)
o= Al F R F-S EF3H 200 Fo] A7 gl

£ o] 1L Ut} et =Y E o] durE o g2 A
v o] &%= A2 oo U (sweet buckwheat)©]™ k|
Yolgtal B8] 7| = skaL, 878 -2 Fagopyrum esculentum
ot}. 251 (bitter buckwheat)2] &7-2 Fagopyrum ta-
taricume|™ EfE}RE| WL gdavdolgtas B
th 78 A A= 8] detof] o H g 2~ E FH | 14k
AN Z RJAIEEF U, S5 ol A57]3ko]
a1, Wk ol g o] Ahste] ARl A Aul 7t
golaitt, Lude aild Ak, Z+F vu|E 5 Y
o] FHst 1AAEFY AAE fEvete] A=
YR AGANA = FAE ot A=A glo] o] &
52 3712 Fe] Jide] €ie] o] Foj x| a1 Qlot.

wge] F9 AR E I FE(rutin)S Z2d &
(poly phenol) 3}3+=2-2 #) 248l (quercetin)oll FE] AL
o] =(rutinosde)”} A3t 2ot} 73 sk itsl a7t
o AHES 2 FE S Ol 9, 3, = 84, 98
A 5 o= 4tst 2EY 20 A ZR TS 835
o] B3l %31 QITH10]. =3 Z-F(chacone), AIZAE
(quercetin), 3l 2~3 2] (hesperidin) 3 Z2o] BIEFT](vitamin)
PZHg-o] Lo BIEMTI Co] T2t 7] 5& Ferh &
& o] F&l o] ghgo] T (27 mgYe)oll BIH 4122 1),
o 20.8 1l =71(1,600 mge) ™ol ThFE AT A =
=31 JAIRE o} m] F-gk A7 o]t 21-22].

ojof] E AT = &Hd FE2E2| I F 1) &)
2A Y 58 gRlstaA gl Lyl FEE
o] gHiks} B3, Elo] ZAIolA] &4 A& ax, Wehd
A3 A 55 st vl - BASR A, FEE
< S AR S AA ol ALt EEFL 754
A= &8d T AeS FHeA AT

i

T
T=

2, 4

o

HEH
od

2.1. AN=o| H=
A olA AR Tl 22 =



My

of F&XEH 1HA FAATANE A AlFiko} A
Falch B9 g == 2w 2210 g2 70%
ofer& 3 13- Al FTF7:3(w/w) ¥l &2 EH-&)
300 g7} E&3tATt o] EdES 257 I A3t 54
3 % o] 7}%)(5 C, 185 mm, ToyoroshiKaisha, Ltd., Japan)
£ o] g3l 73 F o eh2-S SAA o el 2
FE3HAT

2.2, A2k &l 7[7]

A Zrf S $]3 vl *] = Dulbecco’'s modified eagle's
medium (DMEM), Dulbecco’s phosphate buffered saline
(DPBS = WEIGENE, -%-Elo}&*(fetd bovine serum,
FBS), penicillin streptomycin, 0.5% trypsin-EDTA = Gibco,
3-[4,5-dimethylthiazol-2-yl]-2,5-diphenyltetrazolium-
bromide (MTT), 1,1-diphenyl-2-picrylhydrazyl (DPPH),
2,2-azion-bis (3-ethyl benzothiazoline-6-sulfonic acid)
(ABTS), potassum persulfate (-342H2F), tyrosanse
from mushroom, melanocyte gimulating hormone («
-MSH), theophylline2 Sigma, L-tyrosine= Jdunsai chemica
Co. Ltd. 2B U3t aL, A Zoll A3 7171+ &
3333 = Al (UVmax, Molecular Devices, USA), €41 22
7], &271, @vl4, CO, incubatorE AH8-5151H

S
o

n
L

3.

09

Lkt

I

nl

fol

2.3.1, DPPH 2tC|Z AHS
iksl aaE SAs7] 9t 1,1-diphenyl-2-pic-
rylhydrazyl (DPPH) 2}t]Z-& o]-8-3te] SA33tt v
SS9 SFHTFY 6 4v/v) EFETol =20 0.1 mMm
DPPHS} Z47}e] 558 2: 1082 ¢35t £33
= oA F1h WA & S8 A E A
&3k 540 nmell Al B EE SAHSIATE 2T o2
H eSS H7FsEH AL, DPPH 2H 2 2 A 59 A5+

S} e Aol whek A s,

DPPH scavenging activity (%) =[1- (S/ C)] x 100
S: F=&3 DPPH solution®] &4 % &
C: " &+2-3} DPPH solution®] S33 = %k

2.3.2. ABTS 2iC|Zt AH
ABTS&HH LS o] &

=%
3.

F3haksl e =22 ABTScation

=

S

S}
R

W FEE

SR RE ) 181

decolorization assay "Holl oJste] SAsHATH 7 mM
ABTS9} 245 mM 34 HdES S/l &8liA71L
oF Al of| A 24 h ¢k vHx| 8] ABTS &8 & A A|71
3 734nmoll Al FREE ZA 81 0.70+0.027} = Al ol
ge=2 3435t 34 89 760 p Lot ZF4 200
pL, 27V 22240 1L B ERE FREE ZH
Ak FEE HHVT O 2= 80% WERES AFE-EY
3, ABTS 21012 2:7)%5-& The} 22 A44) o wheh
Al 4ksk 93 e 23-25].

ABTS scavenging activity (%) =[1- (A /B)] x 100

A FER AT FRE R
B: #2% nAskee] FHE 3

2.4, Tyrosinase &M XNall 1t &=H

IR zsL/H Jol =3k E}O]i/\] L].o};q]_/] :«3;_}/\4_@ =
Aste] v g5 é 5= 9 o]t 96 well plateol]
271 0.1 M R14HE 2HEH (phosphate buffer, pH 6.5)
I Azt == 170 L, 1,000 U/mL E}O] ZA|Lto}A]
10 £ LE Y3137 Coll A 10 minRESAIH T o1 7)ol 1.5
mM L-tyrosine 20 u LE &t} 37 TolA 10min ¥
ANZE HE g ol 5min X3 & FFEGEE
AE o]&3t] 490 nmoll Al FFEE SA AT Elol
ZAYoAl A4 A A== v Zo] ALkt

Tyrosneeinhibitionrate (%) = (100- (A-A")/(B-B)) x 100

ISPERITE LR S
B: 3AE WS o F=
A AES el TR
B BA RS 0] FRE

2.5, M|ZHH

= Al 25 2ol A AR B16F10 vH-2= Feke
tHmouse melanoma) MXEE 10% FBS, 1% penicillin
streptomycin®] 3 71E DMEMo| v oFale] Aol AHg-
SHATE ZH Al ZE 10 om Al 32 B g Aol 10 mL 2] vl ]
2 37 C, 5% CO, 7)ol M7} 70 ~ 80%
(confluency) 7} H =5 v sttt viAl= 5Ll +
HA ZolF a1, ol 223 A ZE trypin-EDTAS
A&+ trypsinizationdr & Al th vl oFaked -f-A| &k )

J Soc. Cosmet. Scientists Korea, Val. 40, No. 2, 2014



182 g

s

2.6. NZ=H

NEZZZ AES B8, &ud 229 I 5
< B4t AT vy oo Fil B16F10 n}-$-2= b ien} M| 25
96wl plateol] Z+2+ 1 x 10 cdlgwell 2 E-55}31 24 h v
ettt vk —‘7—, H3zo] ajR]E 2% FBS7} 7
DMEM .2 wA|atal, &g} gl 3255 742t

=X
— O
o} /H

R WY

TE‘EE =
S E v Ao 3]st 2 E]gk $48 h &<t CO; in-
cubatorol| A Bl &3t vl @Fo] £ Al ol DPBSe] &
S gFMTT stock €-2H(5 mg/mL)= i &F vl =] Fa]of] =
FTH o2 110=A H7Fste] 37 TollA 4 h §E3AIZ1
ot 1 & M ATHS AASIE ZH2he] wdlol
DMSO 200 xLE H7lsted A& AlZzoA AAEH

MTT-formazan 2A A& L3417 T S4E3033 A
2 540 nmel A FF=S Z4aksch

27 Hetd 84 2N &3

B16F10 mh-¢-2= Wetenl AEE 6 wel platec]] 2 x
10" cdlswell® 33} 37 C, 5% CO, =719 in-
cubatoroll A 24 h ¥jeFstAT) vk & vj x| = A A 5}
I10%FBS, 2 #M a-MSH2} 2mM theophylline®] g+
¥ DMEM .2 wA| g Zpzhe] 555 H7bste] Al
7} well BFetof] oF 80% o1/ & wj7}A] vl st A th. vl &
% vjA & A 78 t}-2 DPBSE A| 2 3} 2L trypsin-EDTA
£ Aested AlZE 3ttt 349 Al 3ZE 5000
rpmO. & 10 min Y4 &8 3 & A5 H-& A AstA A=
peletS ARATE o] A3 pdletS 60 C 271914 24 h

AZA1Z] & 1N NaOHE A7}t A= ¢ "eabd&

LA AT L8 "l S b‘/\l"i_.:J-JA—Eﬁ]E ol &
] 490 moll Al 3=

Melanin synthesisinhibition rate (%) =
(100- (A-A"/(B-BY)) x 100

A:}\]E 1:1].0 6’4 tr_,,],
B: AR NS o] FFE
A A E9} hE o) FRE
B TA RS} SEe] FA=
28, 20Y &= &R IEQ I/= o/ JiM S0t

2.8.1. sHg7t

wl ) w7 9k BALE Slstel 239e] A

igkslaEstks| 2], A 404 Al 2 5, 2014

o
o

Z ke minimal erythema dose, MED)-S
3 MA 2 Q8 QlE A e
(Multi-port Solar smulator 601-300W Solar Light, USA)E
ALg3te] 25 MED FeFo & 13]0] Ax] FRALE AA|
STk AER1e] T)F Age T o] HEee] o3|
o]% U§74‘ﬂ9.§ 31‘37].Q 1:]. J:]7].__ o].:_/\ﬂ/\ z]zl— 10
o A7 FOwK), AE EX 4 4wk) 65-(6 Wk), 858
WK) 77 Fol shar, Ala A A=E 8HA|R TEske]
Bkt ok A @A 59 tiEA S TFe] AAHGE Afol&
T3t pared ttetE &3l 95% AlE| XA * p <
0052 94 AF& gtk

2 b

Y
Nl

(r)%&
L
o

A=

=
=

2.8. 2 7|7|?H ot

QF B7F Al A 1AL WETE ARt
25 MED 302 FZAE QAT AMA A2 Koo
FH o gy =42 chromameter CR-400 (Minolta,
Japan)= o|-&3te] 23H o] T HAE tFo s i
2 299 L vdue (ME1AD) HskE S743te] 1
WA G3E HrketAh Bk A)A A 109
73 30 wk), N Z EE 454 wk), 65(6 wk), 85(8
wk) 73 Foll S48t 53 54 F Adigtd A
2FhS A LIe 389 HAghS Tt AFEA R}
gZzA s 7ke] SAHEE zolE F5te] pared t-tets
53l 95% 21F| A * p < 0.052 FolA ARE
S =

=
=

—],1‘

29. B M
EL% AELe 33 HHESIY T FAEA S
student's t-tet® AA 3G T

5% 2

w

= = =
3.1, gutst st £F Zdnt
3.1.1. DPPH 2iC|Z AHs

Wehd A4 e Brol2alo] 48} ol nE §

sk B Qe ARS Bkl A4S AN b5
Hol Qlong wuy F2Ee| v A3} HES 9

s st makE WA SHIANLT]. Fsks =
Xc—)] oﬂllf DPPH I’adlcai /\7%“:‘ ZXJ%—Q_ U}o] O]—Q-‘é‘]-—‘:
dl, DPPHE HILA QR ARt AL 9



My

Y E

==
==

w
=3

uFTE

Lkl

Cuncentrahon (pl/m)

uFEE

oW
=

na ) - o @ -1
= =1 k=3 = [= =1

DPPH radical scavenging activity (%)
" .

o

Figure 1. Scavenging effect of FTE on DPPH radical.
Results are expressed as mean + SD. of data obtained
from three independent experiments. (*, p < 0.05 versus
control) (FTE Fagopyrum tataricum extract, FEE
Fagopyrum escuentum extract)
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Figure 2. ABTS radica scavenging activity of FTE and
FEE. The results are expressed as mean + SD. of daa
obtained from three independent experiments. (*, p < 0.05
versus control) (FTE : Fagopyrum tataricum extract, FEE :
Fagopyrum escuentum extract)
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Figure 3. Inhibitory effect of FTE and FEE aganst
tyrosinase. The results are expressed as mean + SD. of
data obtained from three independent experiments. (*, p <
0.05 versus control) (FTE : Fagopyrum tataricum extract,
FEE : Fagopyrum escuentum extract)
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Figure 5. Improvement of whitening effect by visud
evaluation after cream containing 2% FTE trestment. This
tet measured skin bright value during 8 weeks after
induction of pigmentation in human skin from UV
irrediation as described in Materids and Methods. Data
presented are the mean + SD. (*, p < 0.05 versus placebo)
(FTE : Fagopyrum tataricum extract)
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tataricum extract)
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