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Black Sesame Ethanolic Extract Promotes Melanin Synthesis
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Melanin production by melanocytes in human hair follicles decreases with time and leads to the gray-
ing process, which is a phenotype of human aging and an index of aging. The reduction in melanin
production is the result of decreased tyrosinase activity in hair follicles and an accumulation of active
oxygen species, such as hydrogen peroxide. This study investigated antioxidant effects and melanin-
promoting effects in B16F1 cells treated with black sesame ethanolic nonpolar-soluble extract (SBEEO)
and black sesame ethanolic polar-soluble extract (SBEEP). In antioxidation experiments, both SBEEP
and SBEEO did not eliminate 2, 2-diphenyl-1-picrylhydrazyl (DPPH) radical, but SBEEO at 64 ng/ml
showed low reducing power. SBEEP exerted cytotoxic effects at concentrations greater than 8 ng/ml,
whereas SBEEO showed cytotoxic effects at concentrations greater than 4 ug/ml. SBEEP and SBEEO
induced melanin synthesis, tyrosinase activity, and DOPA oxidase activity in vitro. In live cells, mela-
nin synthesis was greater in the SBEEP treatment group as compared with that in the SBEEO treat-
ment group. SBEEP stimulated melanin synthesis by modulating the expression of tyrosinase-related
protein-2 (TRP-2), which is an important enzyme in melanin synthesis. These results imply that SBEEP
obtained from black sesame ethanolic extract may have the potential to improve melanin synthesis.
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DPPH radical assay
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ol A 1AIZF &9k ¥b-gAIZITh 18] 3 ELISA reader (ELISA
processor 1L Behring,Germany)E ©] 834 490 nmeoll A &%
EE FAsAH.
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DCFH-DA¢} §H-&3to 334& 9= DCFE AR dH. o8
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ing N2 37CAAN 2~447F &2 12~16N 7 & E4
T 1b00x2] W&ol A HYGsA).

H.0.E A2|8t B16F10iM Melanin 44 &3

6-well plated] 3x10° cells/well£ A Z£Z 2338141, 250
M H2O2E A 2|3t & 47 HA & ARE A2stal 143
Fo] L-DOPAZ melanin 44 & A= F 4847 52t Al ZE
g skt AIEE 3lske] 1,200 rpmel A 583 L4 £
3te] 47 ¢ %, 1 ml homogenization buffer (50 mM sodium
phosphate pH 6.5, 1% Triton X-100, 2 mM phenyl methyl
sulfonyl fluoride)2 &8jAZ T 4714 @& pelletel 1IN
NaOH (10% DMSO) 200 pl& 713k vortex $ 405 nmi| Al
THEE 4 st9th melanin ¥ % (Sigma, USA)2. 2 &

S BF AFAE o] &3+ 7 welldl A B4 E melanin %<
2+2 38 T melanine TS A Z ol 4 2] melanin A4 &FE ¥l
W3R

Western blot analyses

Bl6F1 Al Z o &% ¢34 (50 mM Tris - HCl, pH 7.5,
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anti-beta-actin (Santa Cruz Biotechnology Inc., Santa Cruz,
USA)E A d o5 22 FAE A8l F, chemiluminescent
ECL kit (Amersham Pharmacia Biotech, Piscataway, USA)E
Atgste] AT A S HE35 At Western bloté] band+
LAS3000 ®image analyzer (Fuji film Life Science, Tokyo,
Japan)E o] &dte] AZagitt.
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Fig. 1. Standard curve and total polyphenol content of SBEEP
and SBEEO. (A) Standard curve was plotted using gallic
acid as a standard. (B) Total polyphenols of SBEEP and
SBEEO at 1, 2, 4, 8, 16, 32 and 64 ng/ml were measured.
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Fig. 2. DPPH radical Scavenging effect of SBEEP (A) and SBEEO
(B). Vitamin C (Vit.C) at 100 pg/ml used as a positive
control. Data are given as means of values + SD from
three independent experiments. Level of significance was
identified using Student’s t test.
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Fig. 3. Reducing power of SBEEP (A) and SBEEO (B). Vitamin
C at 10 ug/ml was used as a positive control. Level of
significance was identified using Student’s t test.
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Fig. 4. Effect of SBEEP and SBEEO on tyrosinase activity. Vita-
min C at 100 ug/ml was used as a positive control in
this experiment. Arbutin at 20 ug/ml was used as a pos-
itive control. Data are given as means of values + SD
from three independent experiments. Level of sig-
nificance was identified (¥, p<0.05; **, p<0.01) using
Student’s t test.
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Fig. 5. Effect of SBEEP and SBEEO on melanin synthesis by L-
DOPA oxidation. Vitamin C at 100 pg/ml was used as
a positive control in this experiment. Data are given as
means of values *+ SD from three independent experi-
ments. Level of significance was identified (*, p<0.05; **,
p<0.01, ***, p<0.001) using Student’s t test.
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Fig. 7. Effect of (A) SBEEP and (B) SBEEO on cell viability and
in B16F1. The cells were treated with SBEEP, SBEEO at
1, 2, 4, 8,16, 32 and 64 pg/ml. Cell viability was de-
termined by MTT assay after 24 hr. Data are given as
means of values * SD from three independent experi-
ments. Level of significance was identified (¥, p<0.05; **,
p<0.01 ***, p<0.001) using Student’s t test.

S A3A 7 A Zo A melanin B4 S £

rir

a7}

H.0.E A2|8t B16F1MZ0AM SBEEPS| melanintid
o} ZHAE EHYEO| “E?_ =)

HO,E 24 hr 5 A 2] melanin 4458 < A A
B16F1 celloll A melanin A4 7149 tyrosin hydroxylase<
tyrosinase$} DOPA 48} & WA EHE HF melaning =
+ &4 tyrosinase rerated protein (TRP-1), tyrosinae re-
rated protein 2 (TRP-2), MITF$} @4+8F &4¢1 SOD-3¢] &
By TS =AY Fig 10914 2& 6h9} o] SBEEP
T tyrosinase, SOD-39] ©¥d WE S off-gl G35 HolA|
%9kl TRP-1, MITFe] @ @& g ZHAAZH. ¥ o
TRP-29 @2 e gz oz A3 BMX Td
T 2 FEoE 9l Wdo] F

EhAss



1458 BB UPIX| 2017, Vol. 27. No. 12

Melanin synthesis (%)
=N —
S [<2] (o] o N
o o o o o

N
o

Blank Vit.C 1 2 4 8 16 32 64
SBEEP (pg/ml)

Blank Vit.C 1 2 4 8 16 32 64
SBEEO (ug/ml)

Fig. 8. Effect of SBEEP (A) and SBEEO (B) on melanin synthesis
in B16F1 Cells. Vitamin C at 100 ug/ml was used as a
positive control in this experiment. Data are given as
means of values £ SD from three independent experi-
ments. Level of significance was identified (*, p<0.05; **,
p<0.01 ***, p<0.001) using Student’s t test.
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Fig. 9. SA-B-gal staining in B16F1 cells treated H,O, (A) and
effect of SBEEP (B) and SBEEO (C) on melanin synthesis
in cells treated H,O,. BI6F1 cells were treated with HO»
at 10, 50, 100, 250, 500 and 800 uM. Vitamin C at 100
ug/ml was used as a positive control in this experiment.
Data are given as means of values + SD from three in-
dependent experiments. Level of significance was identi-
fied (* p<0.05; **, p<0.01 ***, p<0.001) using Student’s
t test.
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