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Reactive oxygen species (ROS) are known to lead to oxidation of lipids, proteins, and DNA and cause
skin damage. Moreover, ROS promote melanogenesis, which causes melasma, age spots, and freckle.
The main compounds of the herbal medicines Poria cocas, Glycyrrhiza uralensis, and Ulmus macrocarpa
were reported to be parchymic acid, glabridin, and flavonoids, respectively. The aim of this study was
to investigate the whitening and antioxidant effects of a mixture of P. cocas, G. uralensis, and U. macro-
carpa extracts (PGUE) in B16F1 cells to develop whitening cosmetics. PGUE inhibited DPPH radicals
and lipid peroxidation, in addition to high reduction power, compared with Glycyrrhiza uralensis ethyl-
acetate extracts (GUEE). Furthermore, PGUE exhibited a protective effect against DNA oxidation in-
duced by the hydroxyl radicals. In addition to its antioxidant activity, the inhibitory activity of PGUE
against tyrosinase, which is associated with melanogenesis, was greater than that of arbutin used as
a positive control. Moreover, PGUE exerted an inhibitory effect on melanin synthesis in live melano-
ma cells and reduced the expression levels of superoxide dismutase-1 (SOD-1) and tyrosinase related
protein-1 (TRP-1). These results indicate that PGUE has skin whitening and antioxidant effects, sug-
gesting that this mixture can be used as the main ingredient in the development of effective whitening

cosmetics.
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Fig. 1. Effect of GUEE and PGUE on viability in B16F1 cells.
The cells were treated with GUEE and GUE at 0.39, 0.78,
1.56 and 3.12 pg/ml. Cell viability was determined by
MIT assay after 24 hr. Data are given as means of values
+ SD. from three independent experiments. Level of sig-
nificance was identified statistically using Student’s t
test.
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Fig. 2. DPPH radical Scavenging effect of GUEE and PGUE.
Vitamin C (Vit C) at 100 ug/ml was used as a positive
control. Data are given as means of values + S.D. from
three independent experiments. (*p<0.05, **p<0.01,
#*9<0.001).
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Fig. 3. Reducing power of GUEE and PGUE. Vitamin C (Vit
C) at 10 ug/ml was used as a positive control. Data are
given as means of values + S.D. from three independent
experiments (*p<0.05, **p<0.01, ***p<0.001).
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Fig. 4. Inhibitory effect of GUEE and PGUE on lipid perox-
idation. Vitamin E (Vit E) at 1,000 ng/ml was used as
a positive control. Lipid peroxidation was determined

by TBARS. Data are given as means of values + S.D.
from three independent experiments (*p<0.05, **p<0.01).
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Fig. 5. Protective effect of PGUE on DNA oxidative damage
induced by hydroxyl radical. Genomic DNA purified
from HT1080 cells was pre-treated with PGUE for 1 hr
and exposed to OH: using fenton reaction. After 30 min,
reaction mixture containing 5 pg of DNA was electro-
phoresed on a 1% agarose gel for 30 min at 100 V and
visualized by UV light after stained with 1 mg/ml ethi-
dium bromide. Data are given as means of values + SD.
from three independent experiments (***p<0.001).

e%‘?jﬁ]oﬂ Bodsts EAEA B 1Y A7l
JHA AL QT o] A

vitro®) A tyrosmaseA g4 Adfste AEE B7HE 4
o} Fig. 6914 E+& uk9k o] PGUEY tyrosinase &/ 9 A
a3k= ANPe st S7Hel wel v ete] A Eeel St
s Ao 2 Yebtth. PGUEE 312 ng/mlis oA 44 o
2702 AEH 2000 pg/mle arbutin® EFRT ty-
rosinase 24 A LA} ¥ $58 A= YERT mebA

o
o
B>

il

é
Ooft
ol
> rr
Jki
e oo
LN
)
mlo

2L
g

120 ¢
OGUEE mPGUE
100
> 80
=
S 60 | N -
m
-
c 40 t
7
)
2 20
O -

Blank Arbutin 3.9 7.8 156 312 625
Treatment groups (ug/ml)

Fig. 6. Effect of GUEE and PGUE on tyrosinase activity. Arbutin
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en as means of values + S.D. from three independent
experiments (*p<0.05, **p<0.01, ***p<0.001).
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Fig. 7. Effect of GUEE and PGUE on melanin synthesis in B16F1.
Arbutin 2,000 pg/ml was used as a positive control. Data
are given as means of values + S.D. from three in-
dependent experiments (*p<0.05 , **p<0.01).
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B16F1 cells. The cells were treated
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