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Padina gymmospora is a brown algae of the class Phaeophyceae. It has been established that P. gymmno-
spora ameliorates amyloid-B-induced neuropathology and has an anticoagulation effect, but this study
was designed to estimate its skin-whitening effect and identify its active component. The ingredients
of P. gymnospora were extracted with ethanol and its activity was compared with arbutin. First, the
P. gymnospora extract was observed to inhibit tyrosinase activity in a dose-dependent manner, ty-
rosinase being the rate-limiting enzyme of melanin synthesis. Notably, where 200 uM of arbutin in-
hibited tyrosinase activity by 58.1%, P. gymnospora extract (0.5%) achieved 76.7%. The P. gymnospora
extract also significantly reduced a-melanocyte-stimulating hormone-induced TRP-1 and TRP-2 mRNA
expression. In addition, it significantly inhibited melanin synthesis in B16F10 melanoma cells. We
identified the 0.66% fucosterol content that inhibited melanin synthesis as comparable to that of
arbutin. Additionally, we tested the potential cytotoxicity of P. gymnospora by MTT and LDH release
assay and found that the extract significantly reduced LDH release in CCD-986sk cells. These results
indicate that P. gymmospora extract could be a potential active ingredient of cosmetics with a skin-

whitening effect.
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Table 1. HPLC condition of fucosterol

HPLC condition

Column Zorbax Eclipse XDB-C18 column
Column temp. 30C
Flow rate 1.2 ml/min
Wave length 205 nm
Injection volume 10 pl
. A: Acetonitrile
Mobile solvent B: Mehanol
Time (min) A (%) B (%)
Mobile phase 0 70 30
30 70 30

EPOIEAILWI(tyrosinase) 2Y X Al
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Sigma Aldrich) 20 plt E£8st¢{th. 7)o 1.5 mM Eto] 241
£ 9(T0550, Tokyo Chemical Industry) 20 ulE 3 3L 37Tl A]
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pore corp., Burlington, MA)9} o} 55 A% F2E2 0.005~
05% FE2 AR5t 2447t Woﬂ RNAZ kit (TaKaRa
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Fig. 1. Inhibition of tyrosinase activity by the extract of Padina
gymnospora. Mushroom tyrosinase activity was measured
and arbutin (200 uM) inhibited its activity by 58.1%.
However, the extract of P. gymnospora (0.5%) inhibited
its activity by 76.7%. Data are expressed as mean + SEM.
*#p<0.01 and **p<0.001 compared to the control, and “p<
0.05 and ""p<0.001 compared to the arbutin-treated
group, respectively.
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Fig. 2. The mRNA expression level of TRP-1 (A) and TRP-2 (B). High concentration of Padina gypmospora extract significantly reduced
the mRNA expression level of both TRP-1 and TRP-2 in cultured melanoma (B16F10) cells. Data are expressed as mean
+SEM. *p<0.05, *p<0.01 and **p<0.001 compared to the control, and “p<0.05 compared to the a-MSH-treated group,

respectively.
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Fig. 3. Inhibition of melanin synthesis by the extract of Padina
gymnospora. Melanin synthesis was measured in melano-
ma (B16F10) cells. To enhance melanin synthesis a-MSH
(100 nM) was added and the activity of the extract was
compared with the arbutin. The extract of P. gymnospora
dose-dependently reduced melanin synthesis. Data are
expressed as mean + SEM. *p<0.05 and ***p<0.001 com-
pared to the control, and *p<0.01 compared to arbu-
tin-treated group, respectively.
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Table 2. Linear ranges, LOQ and LOD of fucosterol

Compounds Linear range Response Response Correlation LOQ LOD
p (ug/ml) slope (a) factor (b) coefficient (R?) (ug/ml) (1g/ml)
Fucosterol 5~200 8,121.9 34,343 1.000 0.272 0.082

Table 3. Precision and accuracy of fucosterol

Accuracy (bias, %)

Precision (***c.v.,%)

Compounds Cone. (ug/ml) *Intra-day **Inter-day *Intra-day “*Inter-day
5 101.26 101.63 1.11 0.85
Fucosterol 100 98.44 98.50 1.95 1.93
200 99.96 100.16 1.06 141

*Intra-day: three times per day, **Inter-day: three times analysis of standards per day for three days, ***c.v.: co-efficient of variation.
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Fig. 5. Inhibition of melanin synthesis by fucosterol. In melano-
ma (B16F10) cells arbutin (200 pM) reduced melanin syn-
thesis by 14.6% and fucosterol (200 uM) reduced melanin
synthesis by 17.2%. Data are expressed as mean + SEM.
*p<0.05 and ***p<0.001 compared to the control, respec-
tively.
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Fig. 6. Cytotoxicity of the extract from Padina gymnospora. (A) Cytotoxicity was measured by MTT assay and cell viability was
not decreased up to 0.5% of the extract. (B) Cytotoxicity was measured by LDH release assay and the enzymatic activity
of LDH in the media was dose-dependently and significantly reduced. Data are expressed as mean + SEM. *p<0.05 and

**p<0.01 compared to the control, respectively.
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