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- The Study on Depigmentation Effects of
Salt, Acetum, Sesami Semen Nigrum

Jae-hun Cho - Hye-jeong Kim - Yoon-bum Kim *

Objectives: This study was performed to investigate the depigmentation effects of Salt, Acetum,
Sesami Semen Nigrum.

Methods: Inhibition of tyrosinase activity, melanin production & cell viability in cultured B16
melanoma cells, UV screen and cytoprotective effects on PC12 cells injured by hydrogen peroxide
were measured. .

Results: Salt, Acetum, Sesami Semen Nigrum did not show any inhibitory effects of tyrosinase
activity & melanin production in melanoma cells, UV screen and cytoprotective effects on PC12
cells injured by hydrogen peroxide.

Conclusions: This study shows that Salt, Acetum, Sesami Semen Nigrum which were generally
used for the addition in external application do not have the depigmentation effects. Following this,
the depigmentation effects of the other addition which were generally used for external application
shoud be examined.

Key words : Salt, Acetum, Sesami Semen Nigrum, Depigmentation, Tyrosinase, Melanin, UV,
Cytoprotective
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TERANAE LHERE 1 1g HF7} 1
o Aoz AAA gter’ JZ AMIF w
# olel g BAle] % EobA: o). ol
W BAwR ol =HAT Frtst A
w29 Z712 Q8 U¥ws, 53 Fus] J@
HRe) M2IFARE A13Y FUL Bn Ao
. mEA vy 2 guixs gEARE A%

A HEE AwsL Jen, 2 agzolx ¢ -

BAQ AR E ZFuA de A7 8w »
PZFo)gpo,
Y F B9 H2Fg fdse F@

Wehd A ¥ (melanocyte)ol A} @ 2hd(melanin)
H7} F7hstAG g4dstd dehdAEe] vt
Zbete] BAE, ddHozE ZAoY FaA
FH2AFE vepdoh depdHEoj A Hehd
Bz} Zolske Aoy F24, 70, 2aA
A g Fol len, #4gstd HdAEe] &
7t Frlste Ao RE O FA, 4¥ X F
o] A, 15 HAYZAHL AN NRF
(HIKTER), 2hH(ERD), o SRHERHD, WI(HEE)
T WF g,

TR g gRraLsAde APAE 84
mel daid, ggule 4%, BEF 74
W5 Azt SAEE B3 S sifd
aEe sl2dy 2e Ry AAE YE F
oH?, o] % 2+ YAl E(keratinocyte)o] Sl =
ghde] &3 Fxo g3 R R mRaAHH
o diie] ZAHEZ wHAAL oREHE
AA%7] fAMe ded A4S JAgeA o
b Fasg
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g4 oA, DOPA A3t oA, 3% AA F3 €
A4A A o talA ool m YT,

48 ATES AHRY tyrosinase A GA Y
WM E kojic acid®'®, arbutin®®, transforming
growth factor-p1%, BU27A? #&® So @
% A7 DOPA st Al di#iM = vitamin
C¥ 5o 8 A7) 2% AA FH) sy
E retinoic acid®® o) #g A7} Q2
Tl tsiME titanium dioxide™ o) @ AT
7F itk

AAEY nMEde] g 7 PURAA?,
BEY, g, ERED, Ba®, mRAKES
8, melaleuca
leucadendron®, genistein®™ Eol A o]FolH

134), alpha-tocopheryl
37

arctostaphylos plantssO),
ony endothelinag), captopri
ferulate™®, wine phenolics®} sorghum tannins
Soll e d7% gl

AHERE HHEE oJ&Ae #PIA AA
(WENE AASE A7HA, 53 294702 g5
(&), 2E), F3@), ASHSBR), @), 9
(&) o) FEIAF?, o] 2 o, %, FHE F
WEE L, ASHE, FFHE, 295E
g, F9e fAs e A8 Fo) ¥ A
T A(E—RE), 35 LURETE), HFLCEH
), TRACUER), BESHERER), Eddn
(+AFH) 59 A7HA2 ALsAG?,

2 d7elMe dAEEY J&49 kA=
theE 9 & FHk vuAY WAz g
A9 v gz §-7& #4ATA tyrosinase &
A A&7, melanoma celllA e Had HAE
F AEREE vXe £, A4 AAdEe]
&) H¥AF3%2H, hydrogen peroxideol £]s)
FEE PCI2 cell &4 g istaste] dis)
M A E gt

=
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1. A8 =

NES

ANE F 4% FHE RGN, 2 F=
AE@T)NAM FAstA BT FA4 s}
9 datuAely 23S F AE aU A

&3ttt

2) A%

Mushroom tyrosinase, 1-3,4-dihydroxyphenyl
alanine(t-DOPA)2  Sigma(U.S.A)°lA  FJ3tA
o ol9e] AekES FAYFEE ARSI oH,
F71 & gitelgdsh (=)o A FAstA

Melanoma cell#} PCI2 celle] #idol] AHE-E RPMI
1640 ¥§x] 2 horse serum, fetal bovine serum(FBS),
0.25% trypsin-EDTA+T
Bro(U.S.A.)l A TYRLH,
poly—p-lysine, DMSO % 30% hydrogen peroxide
£ Sigma(US.A)NA Fd&tAct

MTT AHe-d
MTT(3-(4,5-dimethylthiazol-2-yl)-2,5-diphen
Sigma(U.S.A)ell A

penicillin-streptomycin,
Gibco

assay°ll

yl-tetrazolium bromide)=

FAsA

3) Cell line
B16 line®} PC12 cell
line(pheochromocytoma, rat) A&tidtm A EF

=Yl Tl

melanoma  cell

4) 717]

Tyrosinase assay, melanoma cell assay, MTT

assay°l= ELISA reader
Device, US.A)E A&l T

E09090 (Molecular

2. A3

g

1) A5 A

ABE SAE a2z ZAMste A A

2) Tyrosinase &4 A& F
Tyrosinase, DOPAE phosphate buffer(67mM,

pH 68)d =2th Alg+ TEEZ Sug/ml, S0ug/
m, 500ug/m7t HEE  HAFon, F&HE
sample e-tubeo] 2ATH

DOPA 49.3mg< 50m¢ tubedl] ¥& ¥ phospate
buffer 30m-& ¥ vortex¥th 96 well plated]
DOPA 1204t Al5¢ 5%¥ sample 0uE ¥
I tyrosinase 40uE A7F8t 4 welld F 200
WE HE F 37T A 2087 incubation 3t}

844 ¥ DOPAchromed] %< ELISA readerg
o] &3t 40mBFAA Y FREE FAFAT

fx7e A4 DOPA 12048, MeOH 40409
tyrosinase 4042 3}t

tyrosinase 84 A& o3 Zo] Altsd
=2

3) Melanoma celld|A 9] dA2d AAPEF A
¥REE 54

(1) Melanoma cell®) H} %

Melanoma cell2 10% FBS<} 200mM TPA7} 3
7tel RPMI 1640 =] el A w3t ch.

100n tissue culture disholl ¥i%] 10mE Hx <F
5x10°709) AEE FFSQ 37T, 5% CO, 87
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sl A 3~4Y ¥ confluentd A zEHE 24 well
plated] 10°cells/well2 A3t} HHFsa 244)
7 wiokald e

2) N9 Ad

welld WA 1000E viY ZolFaA Fxd
ARE(1, 10, 100ppm) 102LE 34T AMIYF ¥
(solvent: 50% propylene glycol, 30% EtOH, 20%
H0) 2443t o] vl gict.

(3) Agd 435 23

detd BPES A7) A8 vAE AAR
% PBSZ washingdth. IN NaOH 1mé¥E& 7t
& F S pipettingdted] Wehds U F, %6
well plateo] @ebde] A2 A3 WA 200448
o] 4314 400mPGNA 9] FAE=E FA3At

(4) NEZREE &
AZYEES EZH87] 48 HAE AAR ¥
PBS& washingdt%t}. Crystal Violet £<4(CV

0.1%, 10% EtOH, U=z PBS) 20044 H7hstn

Feox 523t incubation$t ¥ PBSE 23
washing3tdth 9% EtOH 1mtE H7lstz A
oA 1027t shaking® ¥ 96 well plateol] 20048
g ol4stnA 590mPFAA FRE=E FAH
pike

4) AYA Agdas 234
methanole] Al& 334ME  Zolmi UV

scanningg A3t UVB(280-320mm)$} UVA(32
0~400nm)% Gl 2] F=(absorbance)E &3 3}
4ot zEe A2 methanol2 3tich

5) Hydrogen peroxideo] 23] # =¥ PC12
cell &4 g3 FAsaz £3

(1) PC12 cell®} upoF

PC12 cell2 10% horse serum, 5% FBS % 1%
penicillin-streptomycin®] ¥ RPMI 1640 1%
oA wigtAor, #571 dAHA HAHE 3
7Ce W7o F7) 95%9F CO; 5% &371H)
g A% I

AEE poly-p-lysine®Z coating® %87
(1000m)9l A #l%3 ¥ 96 well microplatett 6
well platee] 15x10°%ells/ne9] FE2 F4sta] o]
23t gloh.

(2) A1&9} hydrogen peroxide® 2]
3x10%cells/well®] PCI2 cell& 96 well plates]
B33 4~48X5< 37Ce] wigr)o A wick
#4ch. IYE serum free media® TAF F
DPBS =91 H=4 Al8(], 10, 100pg/me)E HA

g3ty 90%e] A3} F 30% hydrogen
peroxide® DPBSe] #43lo 150M¢] FEZ A

Jad. WEEe A=Y DPBSE 2e %)
2 58

(3) MTT assay

AEREEE FA3Y] 18 MTT reduction
assay & AHEST

PC12 cellSs £F% 96 well plated] 05mg/mie]
MTT 20048 W3 4ARFEQL 37TAA we-A7]
k. 7] alcohol 1008 YW1
shaking plates] ] shakingdtel €33 £3}A2
¥, ELISA readerg ©}&3&9 570m% golx9 &
FEE FA3A

isopropy!

(4) BAEY

EAAEE Q=$§ SPSS(ver 100)E o3}
At

Zt 4¥FF W29 ¥ E Student’s t-test
2 FAAsg e, fd5EL 0062 At
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1. Tyrosinase &4 </ &1} J134%9] AALS BT, FEE Sug/mlolA

hx 73 B2 tyrosinase 4 AAEE B -98%, 50us/miolA -16.6%, 500ug/meolA -48.9%
B 9L Spy/moll A -20.1%, S0ug/miol A -0.8%, o A&< 2 AT (Table 1, Fig. 1).
500ug/mol A -11.1%< JA&E BHL, =& 5ug 7t APAFHE 33 MEAIYG 2 FAA 2
/mel A -186%, S0ug/miol A -4.8%, 500ug/mA A st

Table 1. Inhibitory Effects on Tyrosinase Activity of Salt, Acetum, Sesami Semen Nigrum
(mean=*standard error)

concentration
aeshimen Sug/ml 50ug/mé 500g/mé
Salt -20.1£20.2 % -0.8£12.0 % -11.1+140 %
Acetum -186+10.2 % -4.8+65 % -13.4+10.3 %
Sesami Semen Nigrum -9.8+12.0 % -16.6x146 % 4891206 %
Sesami Semen
10 r Salt Acetum Nigrum
=
s 05/ mt
E B50ug/ml
BE500.g/me

-50

-48.9

Fig. 1. Inhibitory effects on tyrosinase activity of Saflt Acetum, Sesami Semen Nigrum.
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2. Melanoma cellollA{e] 2ald MANE3} A
EZMEE olx= &3

A ArEd 4 1ppmolA
94.8%, 10ppmeilAl 106.9%, 100ppmelA 97.8%9]
ARYEL HY3, 2= lppmo)A 95.4%, 10ppmol
A 969%, 100ppmeolA 96.8%9 WHES HIA:,
Zfe  lppmolAM  81.7%, 10ppmolA  91.7%,
100ppmell Al 98.7%¢] A ES HIT (Table 2,
Fig. 2, 3, 4).

BEES

o NEEL

AZPZEESE AHrd dL&  1ippmolA
08.4%, 10ppmolA 88.9%, 100ppmelA] 88.3%
By, ZE l1ppmolAl 98.5%,
10ppmel A 95.2%, 100ppmoll A 959%2] A&
8 293, 4 lppmolA 97.7%, 10ppm
ol 4 95.7%, 100ppmol A 85.2%< AEES H
At} (Table 2, Fig. 2, 3, 4).

7 49 35 HEAYE A%e) B
A2 sk |

Table 2. Effects on Melanin Production and Melanoma Cell Viability of Salt Acetum, Sesami

Semen Nigrum (mean)

. concentration melanin production cell viabilty
specimen
(ppm) (%) (%)
1 948 98.4
Salt 10 1069 38.9
100 97.8 8.3
1 95.4 985
Acetum 10 9.9 95.2
100 96.8 %9
1 81.7 97.7
Sesami Semen
) 10 91.7 9%.7
Nigrum
100 98.7 85.2
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Fig. 2. Effects on melanin production and melanoma cell viability of Saft.
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Fig. 3. Effects on melanin production and melanoma cell viability of Acetumn.
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Fig. 4. Effects on melanin production and melanoma cell viability of Sesami Semen Nigrum.
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3. XYM xjctw 2

UV spectrume B43% 23, 4, %, & B
= g2F(Fig. 57 vlasld UVB(280~320mm) <}
UVA(320~400mm)) A £ peakE Ho|A &
st} (Fig. 6, 7, 8).

° L

Qverlaid Spectra:
}
i
i

AT)
&
~

3

20 2% 240 2% 260

30 " Wavclengh (om

Fig. 5. UV spectrum of methanol.

Over lald Spectra:

01
0,08
008
0.4 ]

Absorbance (AU)

Fig. 6. UV spectrum of Saft
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Fig. 7. UV spectrum of Acetum.
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Fiq. 8. UV spectrum of Sesami Semen Nigrum.
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4. Hydrogen peroxideol 2|3l R =& PC12
cell &4l st g&siga A
MTT assayd DPBSE H43 =T
23.1120%9 AX AEES B W9, 92 g,
10, 100ug/meelA 242t 15.0£33%, 20.8+51%,
21.9£2.7%9 AZAEES BIJL, £E 1, 10, 100
pe/mlll X Z+zF 12540.8%, 20.7+3.5%, 21.740.4%

rflo

o] AZXTHEES YL, &+ 1, 10, 100pz/meol
Azt 12.6£0.6%, 175299, 21.6+0.7%9] M
AEFL 297} (Table 3, Fig. 9).

7 APAne 33 HEAI? A YEA=2
gt

Table 3. Cytoprotective Effects of Salt Acetum, Sesami Semen Nigrum on PC12 Cells Injured by

Hydrogen Peroxide (meantstandard error)

. concentration cell viability .
specimen ) P-value
(pg/me) (%)

DPBS 23120
1 150+3.3 0.004
Salt 10 20.845.1 0.381
100 21.9+2.7 0.506
1 12.5+0.8 0.001
Acetum 10 20.7£35 0.244
" 100 21.7+04 0.289
. 1 126106 0.001

Sesami Semen

Ni 10 17529 0.017
wgrum 100 216407 0.259

* calculated by Student’s t-test
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B

B1004g/ml

DPBC Salt Acetum Sesami Semen
Nigrum

Fig. 9. Cytoprotective effects of Salt Acetum, Sesami Semen Nigrum on PC12 cells injured by
hydrogen peroxide.

LE Aol o= ReME 47 4 gow, 9% T
£ Ry =279 53 Q23 &5 BHRY

S el wt Trhx WS Hol:d, UVA, 7HA1%
=EFAL AR 4 9w 249 *Jiii‘ﬂﬂ UVB(280~320m),

SEEEEERIES

L 2714 A Aae] HFPAA =2RH gxe wadAZe F 5284, LPdaA
SO dEel BT dBo2N ATAYR ST wggel wehie) sl said LAY, 1
o g8 tEHe Aoz A fon, 3AT L wagyygze 27 z71 ma8Ae 27 A

=

PN
B 2 70] 2-20mne] ol2% ZAA BEws) & Wehdade Webde) YA, RPN TE

1=

R BE o go] 221 59 g9 24BN, A HeF
T g% Maxzme cytokines, basic fibroblast

growth factor, nerve growth factor, endothelin-1,

89
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ACTH, B-lipotropin, B-endorphin, prostaglandin
59 By ¥4
hormone(MSH)¢l F¥e] FaFd Aoz 44
Atk & Ao} 8 AAYPAMES BehdA
T MSH &7t 713 A9 olg AZ
oA e] MSH A4te] F7ts 1, o]o] MSHE MSH
F&-A 9k Al adenylate cyclased EA3IAA
A XY cyclic adenosine monophosphate(cAMP)E %
7FN712, AZ cAMP-dependent protein kinase$!
protein kinase A%} tyrosinase’} E43go2H
Yot Yde HPo 2 AU,

294 9e)= MSH®, ACTH, estrogen®,
lipotropin, thyroxine, androgen 53 %<& 328
o) o]y, He gFug, #3948 ¥ pH” 5E
Wb MEE A3 v Y,

ol AAAAP dEtd  GERERR) o
AN “EEET, GHBER JdAME ‘EmT, G
AR A E “HRBH, (GHRERRE) JdAc
“EmEole g ed™Y, mgone B
Biiche 12E, O, B ddo] e Aoz Byt
o0 g @R Ae FEe 57kX Wdes
FEE & Jded, A GRR - EREXR) 9
‘EE"E e MBAZEARRR, B4 (HRREE
) 9 ‘BRENEE RKFERERS @& BB
SHE e Olx, Al (REMA) o “EEF
B SRAaKE MEEE S UE BRAS Aol
I, A" GHHER o “KETEsAE e
BARRE L, dAA (BHREEER) & (B
HESLRIER) o KB, HEEEGOITh wWEkA
iR iR, SR, BFFEAES, WRREA, BUGERE,
wERE 5 AYe ¢8Aud. an Fay
o2 ArAHAP] FUAA @ol Yeue 2
gojgte AFE Jdou HERZAXNY EdAA ¢
7, @A Al g TAHY AT AT,

melanocyte  stimulating

4 92 HR4LA8L2 AAPLAEA de
Wehde] ¢zt BXe g3 uifEo] ZAH==Z
i) nAERE FANY] AsfAE dad
BA3E dAseR] Rt Faag?,

39 NAF At dPdAREe £
718 Ze BHAZEA Jte #AEVIE §
8 FH9 ZAFHAEY FddaNE FA
g ZAPPARY  WebdL A (melanosome) E
ZEaP. Wald AR e tyrosine®]
tyrosinase®9] ¢J3) DOPA®Z H@s 3 DOPAY)
YAl tyrosinase7} AtgHEAE-E Fujste §42 %
£3te] DOPAquinone®l 459, DOPAquinone©]
cycloDOPAZ W% O 2Folsl= DOPAquinone®]
BzAXZ Z§3e DOPAchromed A3 ¥
5,6-dihydroxyindole-2-carboxylic acid 2
56-dihydroxyindoleS AX HFEH2E =Hgdo]
B3A0®. a2z dde ZAPYALL FY
3 dAMA S AX 2. ges dS A
HiEe ARG 2o dEF 4588 AYE

e AFMoe goprh Uolgo] AL
E3t=E ol FEYo] gAAN HFHo]

9 o =HA a2,

o gate] e AFE FAHCZ tyrosinase
84 oA, DOPA 43 94, 3% AA 3 %
24 g 5ol thElA o] Folqm A,

AU EHA ujgAs} BAE APegE FE
W, FEA, EUE, wEEmE, THREIE S,
F2Ze Al EMTF, &, K BTH, wEM,
B, G BA 8 5o d&sad’ ™. 19
T 9gAe BAY AWOTE MBLKE, WA
H, EIERE, FEK K S, E2E &
I, WE, B9, #% AUE BE 48 K¥ %W,
HE So] thgsigen, A4S 2Ase H7A
TOze Fi, ¥ B OEH 5B OBH So B



zAE - AP - A& -

2P AN FAAE A Faw A
Ao ARSHD 2YHA AAFE, AHA, To)
2 9lgo] sleistnl, 2A A, R2A, WA
2 258 & Qo o 3 4, %, ¥HE IW
BEAL A52e, 43AE, 293¢ AR 3
,Ane fdsA st A8 Sol QoD
—§E, WEE, SEE, hH, mielE, AR
T B9 AAE AALHAG?,

() kol alel, H, B, kMBSl
Bol7tm marel FHEVTh BARM, HEEEE,
gHE, BN SRTEE BEBLRRY &%
ol Qo Wl B AA, —LHE SEL
\:}51)‘

2@ & 2, $F B & FE 5L 42
4 gAY 48 ARNZA, BE%o)n
matn} fF, Fe) A4V BAE, B-YRAR
%, R, Sopmbn, TR BATHERY &%
o) AN MBS, WE, &F, BARK S X
E?l’qsn.

FHEFDE A} N2 BEREHFDS Nl
A AR ALFEA HRE, Fadns e, i
skolx yshe FHEUMECl ALTTh MR ENR
B, 1L, HEE, B9 fs oM KE,
i, K%, HEER, BESE S Azan®

2 d3dHE duEdy oeAe d@xz
theE o, % 47 vlAe) #@xz A1e”
359 n¥Wiq] 24323} tyrosinase &
A A &3 melanoma celld A} Wald AAE
T MEYEEO] mAE EH M AgE ]
3] AF A7 2™, hydrogen peroxided] 23}
+E9 PCI2 cell &40 3t asastel s
NE 493k,

st ETAE THese] WE AEE B
F7hsRA gAY Ao FeAHEE 2

oo

A e=ie]

o=

= [+
24

[R=N-1
s

A(H), (@), FHEWS vgastd] g 47

Ao H/AANA HBE Fre A B
E A¥o)A AP AGuEE {57 A3
gasith = HIANTEL HAE F¥AT A3}
Zgo] A BX 3} Aido] Bo] EAjsiy, E
T W75 FRFE ¢ 48 FFY A
Z(reactive oxygen species)7} Z433t7] wl & o)
gl 9% w7l 4oh 53] xRldxe 4
gol Z715te) whel ukgAbao] Aate] Frkdtn
lipid peroxidation W1%7} F713}7] wj&of &Akst
A9 d&o] v F83ith dAA ATV w@el H
Z Je A EF vitamin E, B-carotene,
glutathione So] I},

P, BEs”, mEEEESEYY w9Es
of BF FoAA JERITNN K, BEE M
BHEBEARC) F=9dE4Q tyrosinase 4 o
AEHE BYd 9, 4, &, ¥iE BF 519
&34 tyrosinase 84 JAEZAE YehiA 243k
t}. Tyrosinase A AA&) 1o} MHE(500ue/me)
o] 14.8%, EEE(200ug/me)o] 79.2%, MnEFE K EAEL
(500gg/mb)e] 6.7%[7o1t, A(500ug/md)E -11.1%,
Z2(500pg/md)e -134%, H(500ug/mi)E -48.9%
Aok e K, MBAERESE $EJEFH
A Ad Y JAEAE HAd W9, 4, F,
FHe BT FRASHA dHd Y4 A ED
g Jehx] gtk dehd AP EC A iR
(10ppm)e] 78%, HEE#EL(100ug/me)o] 47%, HnikFE
T&EE(100ue/ml)o]  575%F 2y, dA(10ppm)2
106.9%, Z(10ppm)= 96.9%, -+ (10ppm)E 91.7%
Aot 2Bm REEGOg/m)o) AN AGEARE
BYY v, o, & FHBAMNE MEAERES
#3343 ot Z AN AdEadgE v
ulA] Fkow, i, mEBEEEAK] 43 &
g Bgd 99, 4, &, e agass 4
R g3t

Aaro
&3

91
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o9 Ao qUEdE A&A e HA=R
08d g, % FhE TEAY WAz AL
2% AMESHIt vekge &+ ANeH, FF
4, Z, Ff ol HrA da) vREHRE 2
At vldiz ) H7iA2 &gsjof & Aol

ae

(e, 2(F), FH(EFD VREAE Lol
71 98 tyrosinase A A &3}, melanoma cell
oo Hehd BHEN AXAEE nAE &
3, ZAA (D&, hydrogen peroxided] <3l
=g PC12 cell &40 W3 Fazlate] &3
Agd7e 23 do7 22 488 AU

1. 4, & s BF BE F26, 50, 500uy/
nd)o} A tyrosinase B4 IAEHE JYERA] &
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