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Abstract: Recently, arbutin, oil soluble licorice extact (GLY), ascorbyl glucoside (AA2G), and ethyl ascorbyl ether (EAE)
have been widely used as functional whitening ingredients. To investigate which combination between the above agents could
be more effective for whitening effect, tyrosinase activity and MSH-induced melanin production in B-16 melanoma cells were
investigated. Both GLY and arbutin dose—dependently inhibited purified tyrosinase activity. The inhibitory effects of GLY with
AAZ2A or EAE on tyrosinase activity were more potent than those of GLY alone, whereas that of arbutin with other
mgreadients did not show those effects. In MSH-induced melanin production in B-16 melanoma cells, the mixture of Gly and
EAE more significantly reduced melanin formation than Gly alone. Stability of mixture of GLY, arbutin, AA2A and EAE
exposed at the temperature of 25°C or 45C for 30 days were also investigated. All of the combinations of whitening agents
did not show any critical changes in their composition stability. These data suggest that the combination of GLY and vitamin
C derivatives such as AA2G and EAE may be useful for the promotion of whitening effect.

Keywords: arbutin, oil soluble licorice extract (GLY), ascorbyl glucoside (AA2G), ethyl ascorbyl ether (EAE), tyrosinase,
MSH, B-16 melanoma cell
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Scheme 1. Pathway of melanin synthesis from tyrosine.
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bara Biochemical Laboratories, INC, Q&) o) do}~ 1l
o & ((CsH1206:204.18), Cosmol co. Ltd, ), L-tyrosine
(GHuNOs: Fw 181.2, T-8309, 100 g, Junsei chemicals,
Y2) L-DOPA (Fw 1972, SIGMA, USA), tyrosinase
(T-7755, 500000 units (2130 umits), SIGMA, USA),
KeHPO, (Fw 136.09, 500 g, Lot No. SG-2334K, SHOWA
Chem, ¥&), KH,PO, (Fw 17418 500 g, Lot No.
SG-3425 G, SHOWA Chem; 9%), B-16 v}-$2 3314
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(dulbecco’s modified egles medium (DMEM), GIBCOBRL,
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(trypsin-EDTA solution, GIBCOBRL, USA), ¢} &
#(fetal bovine serum (FBS), Hyclone, USA), Hal A
I AF F2E(e-melanocyte stimulating hormone (@
-MSH), SIGMA, USA), = 2% H(theophylline, SIGMA,
USA), FAJES(NGOH, 5542, U E&Z Ao
(dimethylsulfoxide (DMSQ), SIGMA, USA)E AH&3laicth
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oz AU FFIAAo| E(0]E} AA2G)9 o Holrzlo)d
(08} EAE)2 10 pg/mL, 100 pug/mL, 1 pg/ml S5

fu otk

g5t FHlEtank /18 L-tyrosine 03 ug/mlL,
L-DOPA® 2 pg/mL%E potassium phosphate buffer (0.1
M, pH 68)2 A3 Folil tyrosinase:™ 125 units/mL
% 25 units/mL 7 FEE FH

Tyrosinase (7]1&o] L-tyrosine¥ 2% 125 units/mL,
7|de] L-DOPAY 7% 25 units/mL) 80 pLoll potas-
sium phosphate buffer solution (pH 6.8, 0.1 M) 10 uL$}
TEEE M3 AFE 10 ul.S eppendorf tube W %
HAolE vhg 969 ZdolEd| 40 ¥ EFsn L-
tyrosine (0.3 mg/mL) 200 pLE ¥ 30 min?t ¥H&A71
T 460 nmollA FHEE A Q2L A8 gl
phosphate buffer solution (pH 6.8, 0.1 M)Z 10 uL ¥}
o} A WAL tyrosinase ™Al potassium phosphate
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g 5UE Fx AEE 10 uL HUFACL
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Figure 1. Effect of GLY on purified tyrosinase activity. Purified tyrosinase was mixed with GLY and incubated with
03 mg/mL L-tyrosine or 2 mg/mL L-DOPA for 30 min at 37°C. Results are means * SD from 3 separate

experiments. * Significantly different from control (p < 0.05).
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Figure 2. Effect of arbutin on purified tyrosinase activity. Purified tyrosinase was mixed with arbutin and incubated
with 0.3 mg/mlL L-tyrosine or 2 mg/mL of L-DOPA for 30 min at 37C. Results are means £ SD from 3 separate

experiments.
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Figure 3. Combination effects of GLY and arbutin on
tyrosinase activity. Purified tyrosinase was mixed with
GLY (125 ug/mL) and arbutin (A, 100 pg/mL), and
incubated with 0.3 mg/mL L-tyrosine or 2 mg/mL of
L-DOPA for 30 min at 37C. Results are means * SD
from 3 separate experiments.
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GLY (125 pg/mL) and AA2A (1000 pg/mL), and
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tyrosinase activity. Purified tyrosinase was mixed with
arbutin (A, 100 pg/mL) and EAE (1000 pg/mL), and
incubated with 0.3 mg/mL L-tyrosine or 2 mg/mL of
L-DOPA for 30 min at 37C. Results are means = SD
from 3 separate experiments.
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Figure 8. Combination effects of GLY with arbutin,
AA?A and EAE on melanin production in MSH-
stimulated B-16 melanoma cells. The cells were
incubated with 10 pg/mL Gly (Oil scluble Licorice
extract), 400 pg/mL arbutin (A), 400 ug/mL AA2G
(Ascrobyl Glucoside) and 400 ug/ml EAE (Ethyl As-
corbyl Ether), and then stimulated with 02 uM MSH.
Results are means = SD from 3 separate experiments.
* Significantly different from GLY alone (p <0.05).
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Figure 9. Combination effects of arbutin with AAZA
and EAE on melanin production in MSH-stimulated
B-16 melanoma cells. The cells were incubated with
400 pg/mL arbutin (A), 400 ug/mL AA2G (Ascrobyl
Glucoside) and 400 ug/mL EAE (Ethyl Ascorbyl Ether),
and then stimulated with 0.2 yM MSH. Results are
means = SD from 3 separate experiments.
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