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Effectiveness of Scirpi rhizoma Ethanol Extract
on Skin Whitening Using in vitro Test
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ABSTRACT

The purpose of this study is to evaluate the effectiveness of Scirpi rhizoma ethanol extract (SREE) on skin
whitening using in vitro test. In the antioxidative activities, it was found that SREE contains 38.9mg/g of polyphe-
nol and 74.5mg/g of flavonoid in total. In the electron donating ability, SREE showed a dose-dependent response,
showing a high antioxidative capacity of 86.1% at 1000 ppm. It was found that the maximum permissible level
of SREE to Melan-a cells was over 200 ppm, showing a quite low toxicity of SREE against Melan-a cells. Both
in the inhibitory measurement for tyrosinase activity and melanogenesis using Melan-a cells, SREE presented a

dose-dependent response with excellent efficacy.
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Aepd 2 A2 3 2 A A 2] eumelanin} =3t
Az} 2o A e pheomelanine = 5= (Ito and
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z44 4 9lvh(Ando et al., 2007).

ekl A4 oA BAle) AF W oz tyros-
nase A A A1 ¢, v of e M S ol 83 A1¥,
AYEEelMe] AAAY, A 9E oz @
AE Fol AAET glow, o] F ekl T
Fa'49l tyrosinase #A A3 A3 o] Hehd FIHA
AAA el 27] DA F2 A== v
(Laskin and Piccinini, 1986). 224k, vlelal =4,
otxe] BHT (dibutylated hydroxytoluene) 5 3HAd 3}
A AR AGsha GAsbso R ddstel §-
53 v 53E e s ALgA) A S
IR 5 Pl EAHel Gl Hos wx
)3 Qle] A A5k gl (Waldrop, 1980).
ool mel SAFUANNE RAF2IE AES
Aol vt dehd A A& o] ¥ AL
A 2 5w L] 2] gl 34 7 A Q)
omn, # o] phenolic acid, ®]e}%l E, flavonoids,
carotenoid 5 > HAEEH] B o] A A Bl A
A= whel AFEAL o] 43 mwA 2 Ak
shAl ko] Bus) AW Gk el dhe
3 23 mEsg e AdAdes gk

(3% 5,2009), 2519} 29 (323, 2009,
3¢ (97 &, 2008), EE}F- (1933, 2009) o] 1
LEl‘”E‘r

AF= (Scirpi rhizoma)-2  &-4+=-7} (Sparganiaceae)
2] ZA+=2 (Sparganium stoloniferum Hamilton)2] =]
ojuel g Be op =M TAYEL okgRTh AHE
o) ofe)atee Waw £3, 84 A7, WL Fof
Ie] £3L F= Aoz IHA UG (IS,
1995). #9]% (1995)& Ab2o 2 HE| methyl ben-
zoate 9] 2049%-2] Aupaks He] Bl A5
o) gRgyel AT A7 s avs g
Ao Byl on (AAF 5, 2003), B16 melano-
maAl| 27 Algel A 4H5-2] tyrosinase #A#3l &
Sol XaE vk et (oA 5, 2005). Melan-a Al
T C57BL/6 mk$-2~2] A4} 3] dehdols g4
= AlZ= B16 melanoma H|£2] 3¢ AE A4
He 357AAE 7 954 e MEFE
7L dEhd A2E Fata wE Sx2 S48
= B Y3 9ot =3 A7 At 7538
17 tyrosinase &AgFo] FHalel Wl Ao &
k] u) A]glel] wro] o]&x 3 g)u}(Bennett et
al., 1987; Sheffidd et al., 2002). o]ol] £ 4= A=
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1. Al2F & 717

L-DOPA (3,4-dihydroxy-L-phenyl-alanine), DMSO
(dimethyl sulfoxide), BHT (2,6-di-tert-butyl-4-methyl-
phenol), DPPH (1,1-diphenyl-2-picryl hydrazyl), arbu-
tin, tyrosinase mushroom, tannic acid, L-tyrosine,
ascorbic acid. folin-ciocalteu’s phenol reagent, di
(ethylene glycol) reagent:= Sigma A} (USA), rutin
ACROS 2HUSA)9] AlE-& AHgstsict Al=F &
22 inverted microscope (CKX41, Olympus, Japan)
2 Agsiget

2. Al B
g A BFEE 23oA] EoF Wb AbE o'
$%232 (PBC-203A)& A& Al&-3}g]c)

taad

3. & =Y sEE &g
e deteFEEe] F ZEhye I BN
Folin-DenisH] (1912)¢]] 2Jal v A=kslgdc) A&
1mLe] folin-reagent 1mL= 7}5te] 337 A %3t
Z 10% NapCOz 1mLE &31sla 1A 7F A& 4]
W=|sle] 760nmoll A FR =S A3 S
o]g-3}ed A

A1 tannic acidE kS h=N
4. & Ecldo|E &2t
e AdEEFEEY F EEtEkolz RS

Davis "¥ (AOAC, 1995)% o]-&3lgith A& &Y
2mLel| di (ethylene glycol) reagent 10mL % 1N
NaOH 1mLE 7}sla 2k &£313t & 37°C 324%
oA 1417k W-A17) F 4200mell A FREE 27
sholeh AR AS uting o) k] AAshaleh
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HAIS0s

e olebeFEEe] ddt HAFeds- Blois
(1958)9] Wi oz ZAsloet Abe ddvteFE2E
< 100, 500, 1000ppm2] == DMSOe¢|| Ho] %
st 1mLE test tubeo] 3} 4x10*Me]
DPPH (1,1-diphenyl-2-picryl hydrazyl) €% 4mL=
7hshe] 60°C Hdezol| A 1027k A1eks}a A-Lo]
203 Ek WFX|3t 3ol 525nmol|A FREE =3
3ttt 228 T HrFo= A8 tj4l ethanol 1

mLE H7leled FAs) Adela 2% BT
o e FRES) AAnlEE QAT E theh

ek A ETo s A Al BHT (dibuty-
lated hydroxytoluene) S 3t vp o= 2133}y
om, g Aoz ATl () ke

6. M=ZF o M zZufjet

C57BL/6 n}-$-~of|A] §-23F immortalized cell line
¢l Melan-a A=+ Dr. Bennett (Cancer Research
Center, London, England) ©. & RE| H-of Hlo} 10%
FBS(fetal bovine serum)£} 1% PS(penicillin/strepto-
mycin), 200nM TPA (12-O-tetradecanoyl phorbol-13-
acetate) 7} &% RPMI-1640 v 2] S A}8-3}e] 37°C,
5% CO, =712] incubatoro A] wlj eFaloi ot

7. MTT assay

MTT assay]-2 MTT [3-(4,5-dimethylthiazol-2-yl)-
2,5-diphenyl tetrazolium bromide] A]efe] Az =
E45 & nEFZ g ole] succinate dehydrogenase
| 2l3l formazans ¥Adsh=dl o] E4e] Az

MEzeelele] B4, WAL Az 24
I8 Aoms Aze] AAEE AT
ol o]k

Melan-a | 2Z 10% FBS, 1% P/S, 200nM TPA~7}
3% RPMI-1640 vl x]¢j| 4] 37°C, 5% CO; incuba
torell A 72417k g2t kA A7 F Aol ARE-3)
Gtk Melan-a Al 22 96-well platesl] A A =4
(0.5x 10* cellswell) 2. ¥B-53}31 37°C, 5% CO; incu-
batorel| A 24417} WjoFg BHe AHE e FEE

2

X

é m\o J{N'

o
2
°Jm
X
=7

uu _‘é‘_"j 71

v (50, 100, 150, 200 ppm) 2 341 X7 200
% de & 37°C, 5% CO; incubatorel| ] 48A] 7+
v ekslgdch. MTT7) 0.5mg/mL 8+-8-51 w22 200
uL® g = 37°C, 5% CO; incubatorol] 4] 347k
wlj eFstodet. Plates 1000rpmef|A] 1087k 4] %2
sto] Az} bl Sl & B wlAE we
3 DMSOZ 200uL4 @31 plate shakere| A 153
ZF cell& o] W t}-& ELISA reader2 540nm 3}
AN FREE 2R AL RS T A

o Sls) AbZaleict

8. MEZo| e 2E
1 3]

RELIE
adEg A A=
200w} &l A T},

9. Melanin assay

Melan-a Al 2= 10% FBS, 1% P/S, TPA 200 nM
7} &% RPMI-1640 v x]¢f] Zo] 37°C, 5% CO;
incubatorell A 48417k Fet kA3l A|71 & Alge
2183193tk Mean-a Al 22 96-well plates] 2 A A
Z4 (2% 10° cellsiwell) 2 233131 37°C, 5% CO;
incubatorel| A] 244]7F wj| ekl o} AL ojelgEZ
E& %=1 (50, 100, 150, 200 ppm) = 3] A A]A
200uLH ol 12} BHS 7(1%]—6]‘_1‘ 37°C, 5% CO;
incubatorel| A 72A]7F wljek3l = thA| 27(} A=
AR sk 72400 herstaleh el B F 1N
NaOH gl o 2 walde L3]A)7]3 490 nmoi| A

Fhee 2sch debd AFE o Al
s Azskget
Wephd <k (%)
Alg HArlre) 33w
:< ] u— ]’T‘J 1:1‘0 >X100
N ¥ Abre) Fa=

10. Intra-cellular tyrosinase &M X3ls

Melan-a 4 £2 10% FBS2} 1% P/S, 200nM TPA
7} 345 RPMI-1640 vl x]s] Zo] 37°C, 5% CO,
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incubatorell A 72A17F <k /P 3F Al71 3 A e
AHe-8tode Melan-a Al 25 52 60¢ cell culture
dishell AR E£= (4% 10° cellsiwell) 2 BF31x
37°C, 5% CO; incubatorell A 24 7F wlj oF3t o8- At

5 oleheFEE-S =4 (50, 100, 150, 200 ppm) =
/]/‘3,/\]7% 5mLA Y31 37°C, 5% CO;incubatorei] A
7277k wiekst 3 WA & A|713ka PBSE M| F 3}
Aok 2 F dS el 92 Y= 1% triton X-1002-
200uL o] £3)3hT etubes] $74 QLo wAA|
71 & 108 7bA o= vortexslHA] 1A]7F S vk
3k ohg 4°C 14000rpmel| o] 208-7F 41823 4
=g tyrosinase &4 =3 gNo=z ALgslgla
protein assay €4 (BioRad, USA)o 2 Fixg =
A, o)t ofg Asisic Sl 40uge
35t cell extracte} A=A S & 100uL7} A
42 % L-DOPAE 100uL® 91 37°C, 5% CO,
incubatorel]] Fo] 490nmei|A] 108 74 o= 1A|7F
Bok FR=o Wake 24

J

11. Cell-extracted tyrosinase M Xdl|=s

Melan-a A 2= 10% FBS¢} 1% P/S, 200nM TPA
7} g-6= RPMI-1640 v #]¢]] Zo] 37°C, 5% CO;
incubatorel A 72|17+ 59t eFA 3t A1Z1 F Ao
AL4-slgith Mean-a Al 25 52 600 cell culture
dishol] AAM £S5 (4x 10°cellswel) 2 B33 3
37°C, 5% CO; incubatore|A] 72x]7F wjjeksl oL
PBS= A& 3 1% triton X-100 £-o1-& 200uL X 3
o] $8)5}3 etubedt] %7 dgol TAAZ F 10
F 7Aooz vortexdlH A 1A|7E F2t WA sk
4°C 14000 rpmef| A} 20871 9141225t AF=al S F
g & 50uL, 0.1M phosphate buffer (pH 6.8) 49 L,
o ek 3252 =1 (50, 100, 150, 200 ppm)
2 1uLE A& F 142 53 B o710
L-DOPAE 100uL¥ #~7}slar 37°C, 5% CO. incu-
batorel] o] 490nmel|A] 108 714 o= N7 &
o FYw WshE 249

ALZ o]
=09
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Fig. 1. Total polyphenol and flavonoid contents of Scirpi
rhizoma ethanol extract. Vaues are the means+ SD
of 3 replicates. SREE: <cirpi rhizoma ethanol ex-
tract.

v AAAAAN Abstel] o]k M zEals wAERE
74_i o= 9lo}(Rocha-Guzman et al., 2009). 4¢

5T ceteFEEY F v=3gE g tannic
aadf—— o] g3 =F FAlel uwhel Akt A3} 389

mg/ge.2 Fel= i (Fig. 1). AT 5 (2003)2
Ng BREEs vderEEe 3 ey @
gFo] Z+7Z} 1.6 mg/100g, 3.4mg/100ge]etx ¥ 13}
At 2 ATl AT olRkeFEEe & Zelv
B ko] 7|Ed Bay EFEFEY sk FE
Buch @A) B olgt Aot 32
ool whe fEdEe 8% 1
o} Fo] gl Aoz Be 2

g

2. & EelHo|E &

Fehucol=t ey 29 sled 23
24 Faksh g, Fgrtelsx &S kA A=E
A ERA=z Bage]x 9t} (Seyoum et al., 2006). A+
2 oeteF 250 Zelu ol ke rutine s
=23 AL F3be] AARe 3 745mglge = &
A= = (Fig. 1). Ryu(1999) = E2hi ol =x
2719 A& AAsH ~OH7|7F Be Eehuw
o]=% LDL (low density lipoprotein)ol] =&+ 3}Al3}
FA ol Foa v v} gk

A W - elA ALsE S Sle) Sue
are} B AN o g¥lo] g =3l
A §4 B2l BHTE $asbsol 5]
Uz Ao Ada) AF7AA el ol 4ol 9t
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[1 BHT: Dibutylated hydroxytoluene
Il SREE: Scirpi rhizoma ethanol extract
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Fig. 2. Electron donating abilities of Scirpi rhizoma ethanol
extract. Values are the means= SD of 3 replicates.

o (23]45, 2007). WHH, A abshAl = A st
Ao H]ﬁﬂ okd *% A=,

A FE 57180 FEEO] kst 24
oz Jdg AM4E 3 9o}k (Lee et al., 2007). Blois

(1958)= #Htslsel Qe %%%;—oﬂ DPPH g-ofl-&
H7yshd ZHkE DPPHO| Ajo] 2AEE AL 3
stsied ol FEE AAbgedsel At B4ol
A7) Wil Aoz FA3HAn Kang 5 (199)

2 A R}Fe50] phenolic acidse} ZetH rol= I
71e} slsAd 2ol digt shaksRbg-o] A molw
FAHe] Z ALSFE HATASe] By By
shdeh. Ao =7l BHTS} 4H5- ol
e FE B BE FnoA FxoR&A AA(+)
&-1ke {AE ESiot. 1000 ppmel| A BHT <} Ak
eteFEE2 7H7h of 78.3%, 86.1%= 1}E}
(Fig. 2) AHs olsteFE80] 43 ks

selstele).
4. MTT assay

e dwerage] AEF AP 9T w=
HeA4AE $18 MTT assay— AAgE A3, Abe
NeHEFEES SAH T BT HZzAALE]
100% o]} o = eht (Fig. 3) AFg of|ehe F 229
Melan-a | 2ol 3t 3]s =+ 200ppm °]*
d Aoz e o WA 5 (2005)< B16

ujwl & A 73

1407
120 ! *
T [ I
< 100t
>
s 8
g
< 60
& uof
(0]
20+
0
10 25 50 100 200

Concentration (ppm)

Fig. 3. Growth activities of Melan-a cells trested with various
concentrations of Scirpi rhizoma ethanol extract.
Values are the means= SD of 4 replicates.

melanoma M| ol gt A4S dleleFEEo] A=
=445 AT A3 125ppm o]t =2 A A
A EA Z-8-0] 90% o] Aelgiet B w3l v} gt}

5. M=ol Heff w3}

A8E xHE 2X3 Mdan-aA =
o= WA AT AT XA B AT
A 710 g @ P49 dehde] AA
2= Ao el Fdu) ubd, oFAI 272l arbutin
150ppm M]3} 45 olwhe-32E 200ppm A=
T 24 B9 A dehde Ae Hg
2= 9o} (Fig. 4). Nakazawa 5-(1993)-2- in vitrool]
A AeEld A z2] e invivool| A TEAEE= Az}
s thas 7 o)t wiokE WehdAxe] 3
A wEelgtar sholon, WehdA 2o A A4
E7] Ael7k A Aeole] F uf ol HE E71¢
Ssh Aolg WAshgeky B wstelct A zAE S
A, M Z2SA e, AAelabe] 24, 4 5
A, ulelel s g Foz feEn Alge] doht

T AlZEE 277 FAE S v A] Lol ApEA
A So] WA= Byw )b (Vaux, 1993; A
#x} =, 2002).

6. Melanin assay

Melan-a A .2 sﬂeﬂf‘z}zjq_ Tl A] AL o] el
F2%o) Wehd L Al WehdAas)
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Fig. 4. Morphological observation on Melan-a cells treated with Scirpi rhizoma ethanol extract. x 200. A: Non-treatment, B:
Arbutin (150 ppm), C: SREE (50 ppm), D: SREE (100 ppm), E: SREE (150 ppm), F: SREE (200 ppm).

A AFelA 3 Az ddEe] Ag orkeS
59| dehd 4 Asles Lotrsith Melan-a
Azl A5 deteFEES yxE2 X 3 F
Aehd o] k& ST A, A8E A g
Aol mls) oFAd e 272l arbutin® 150 ppmell A
ey ghefe] 59.1% 7148l 1, AHS deteFZ
B Ao depd ok FEEA A (-) &
uhS #AE Bl om Aalrel wls] 50, 100, 150,
200ppmell A} 77k 22.3%, 36.2%6, 43.2%, 47.0% 7HA
3kt (Fig. 5). #/-& 5(2007)> Melan-a A e

=7pu| A e dekeFEE & um] e dgt
£3Z2 100ppm X&]A| 27+ 37.5%, 28.2%2]
ghd S AAZga B 3wl gl &
A et FEEe] Pekd AL Ak
S5 AR GNA7r) DeslE)et A2,

(o3 -lolt

7. Tyrosinase &M X5

Tyrosinase A& A= n)wl& 98t 317
s E oA AAH oz wR
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Fig. 5. Inhibitory effect of Scirpi rhizoma ethanol extract on
melanin synthetic abilities in Melan-a cells. Values
are the means+ SD of 3 replicates. PC: Arbutin,
SREE: Scirpi rhizoma ethanol extract.
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Fig. 6. Inhibitory effect of Scirpi rhizoma ethanol extract on
intra-cellular tyrosinase activity in Melan-a cells.
Values are the means of 3 replicates. PC: Arbutin,
SREE: Scirpi rhizoma ethanol extract.
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., 2008)
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o2 aANEAE o] 83t
o] Wi A Moz 84 EAS
o2 20659 AuAHe - AHES
A4 EA- Hgt A5 v|n|g AA oo}
A A A 584 <l tyrosinase 4 A3 =
7] 9181 IR AAE =Qishel A4 EA )
Q1 tyrosinase 48 T4l £2]A7]= wt
23 1317} 9)o} (Han et al., 2000).
Melan-a M| 2.2} Mdan-ar| 2325 A= oet
532 EE AXAstx AlZPEE 233 tyrosinase &
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Fig. 7. Inhibitory effect of Scirpi rhizoma ethanol extract on

cell-extracted tyrosinase activity in Melan-a cells.

Values are the means of 3 replicates. PC: Arbutin,
SREE: cirpi rhizoma ethanol extract.

A A v A (+) 1 nyler
uk-S- 608 ATzl arbutin 150 ppm->- zHzt
31.2%, 27.7% A&l gt wbd, Ab5 oehe-FEE 150
ppm x| 2] Z+7}+ 55.2%, 46.0% #]3} 3} (Figs. 6,
7) S oleleFEE2] $-3 tyrosinase B4 A
)5S sl o|HAH (20052 B16 mea
noma A Zol|A A% o|el2FZ& 5] tyrosinase &
Ad Adlss AT 2 = JEX o= tyros-
nase &Ade] A3l =glom 100ppmelA] 31%2]
Asl w7 et Baskgdedl, B Aol
+ uhS 60l AbS olshE FEE 100ppmeilA
40% o] AsS Bel eumeanin A %7
A2 A3} tyrosinase B4 A& go] =& A
o2 FlFg &5 dehd gAe] SxxAch
Al &9l tyrosinase @& 243k MITF, TRP-
1, TRP-2¢] w3t dA7-& B3l F7H4el 2871
-”—Eﬂ o] o3 7—]__1 /\B 1—“1-\:],

4 £

Fakshs Aol AF DeF2E)  F2)
I gt Eehuel= B 249 24 4
m

d

M

7z} 38.9mg/g, 745 mg/ge 2 el E o}t AR}l
L Z2AA] A2 e FZEL rozA] XA
(+) <F-ub-e3} 374 1000 ppmol| A 86.1%2°] A<
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Ho] BHT(78.3%) 2t} $53F 3hAk3ls8 Bt}

MTT assayel] 2]3F Melan-a A 254 A| el 4] At
5 deFEEe] Hds g5 200ppm o]
2A HZzFA ] ofgt Hloz FelEglth Mdan-a
Alszo] el A A, A8 F HXEHA] o
= Aol vl FAd e =<l arbutin 150 ppm}

AHS oll'h&3&E 200ppm M|+ A4 E7]
2 79 vebiA dx A AAE depds
A9 FAF S glo] A4S olebeFEEo] Wl
T AAEE 7R S-S st ol A
5 AR FEEe] wxol e dehd RS

g A}, oA A (-) ks IAE
Z7-¢1 arbutin 150 ppm, A5 <&k
00ppm &2 A|8E A X514
AR T B8]z 59.1%, 43.2%, 47.0% 7}
A ClebEFEE0 ¢ WA o
S 3kelslglth. Melan-a M| Z9} Melan-a A =
FEE AHS R FEES AXsa AzkER
tyrosinase &4 A3l5-& A3k A7}, Hhg- 60l
oFAH) =74l arbutin 150 ppm-- 2}z 31.2%, 27.7%
Asf| gt v, A ol gh-g-325 150ppm X<
77} 55.2%, 46.0% A&l 5-& Hof AE osteFE
E2°] 943t tyrosinase B4 A& &7 F<lssd
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Sl
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