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| ABSTRACT |

Inhibitory Effect of Citrus Unshiu Peel and Cimicifuga Dahurica Extracts on
Melanogenesis accroding to the Various Extraction Methods

Yun-Jung Lee, Hyun-Woo Song, Bo-Ri Lee,
Hye-Rim Na, Bong-Joon Song, Young-Mi Lee
Dept. of Oriental Pharmacy, College of Pharmacy, Wonkwang University
and Wonkwang Oriental Medicines Research Institute

Objectives: Excessive melanin production leads to skin pigmentation. which
causes various cosmetic and health problems. Citrus unshiu Markovich peel (CS)
and Cimicifuga dahurica (CD) have long been widely used as a oriental medicinal
plant because of their pharmacological properties including anti-ulcer, anti-oxidant,
and anti-inflammatory properties.

Methods: In this study, we investigated the inhibitory effects of CS, CD extracts
or CS:CD =1:2 mixture on melanogenesis according to the various extraction methods.
CS and CD extracted were prepared by ethanol extraction (EE), ultrasonification
extraction (USE), Supercritical extraction (SCE), reflux extraction (RE), respectively.

Results: DPPH radical scavenging and tyrosinase inhibitory activity of CD
extracts or CS:CD =1:2 mixture were increased in dose-dependent manners. In
addition, we evaluated the effect of CS, CD extracts or CS:CD =1:2 mixture on
tyrosinase activity and melanogenesis in a-melanocyte stimulating hormone-induced
B16-F10 melanoma cells. CS, CD extracts or CS:CD =1:2 mixture significantly
inhibited tyrosinase activity and melanogenesis at 10-200 pg/mL.

Conclusions: Therefore, our study suggests that CS and CD extracts have potential
as a safe treatment for excessive pigmentation or as a natural ingredient in cosmetics.
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Table 1. Extraction Yields of CS and CD
Extracts according to Extraction Methods

Extraction Extraction yield (dry basis, %)

method CS CD
EE 39.8+0.64 26.2+0.36
USE 24.20%0.24 12.32+0.44*
SCE 2.22+0.02° 0.73+0.02°
RE 33.4+0.87 25.00=0.67

EE : ethanol extraction, USE : ultrasonification
extraction, SCE : supercritical extractio, RE :
reflux extraction

Values are mean+SD of triplicate determinations.
*P<0.05, TP<0.01 vs. EE.
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Fig. 1. Radical scavenging activity of DPPH of CS, CD extract or CS:CD=1:2
mixture.
Ascorbic acid (20 pg/mL) was used as a positive control. All graphs show percentages of control,
and data are expressed as meanstS.E.M. (n=3). Statistical significance was set at ***p<0.001
when compared with the ascorbic acid group.
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Table 2. Effects of CS, CD Extract or CS:CD =1:2 Mixture on Cytotoxicity in
B16-F10 Melanoma Cells

% viability of cells
10 pg/ml o0 pg/ml 100 pg/ml 200 pg/ml 500 pg/ml
EE (Ethanol extraction)
CS 98.1£3.22 98.1+£3.48 96.3+6.4 96.2£3.82 72.5%5.45"
CD 99.5%0.26 99.1£3.72 98.5+3.11 97.5£2.26 83.6+3.24*
CS:CDh=1:2 98.6+£2.41 99.3+£2.47 99.5+1.04 97.6+3.07 80.5+2.28*

Extract

USE (Ultrasonification extraction)
CS 99.5+1.36 99.7+2.65 98.4+3.01 97.7+1.46 71.8+3.81"
CD 98.1£2.07 98.1£4.28 98.4+2.21 95.1£4.28 85.6+1.28*
CS:CDh=1:2 99.7£0.57 98.3£2.54 99.1+1.54 96.1£3.85 82.4+4.11%

SCE (Supercritical extraction)
CS 98.7+2.46 98.7+2.46 98.7+2.46 98.7+2.46 68.8+5.69"
CD 98.1+4.28 98.1+4.28 98.1+4.28 98.1+4.28 71.343.56"
CS:CD=1:2 99.1+1.54 99.1+1.54 99.1+1.54 97.1+0.41 80.3+6.44*

RE (Reflux extraction)
CS 08.7+1.42 99.7+1.41 98.5+4.57 95.7+2.46 75.8+1.64*
CD 98.2+1.22 98.5+3.26 08.1+£2.18 97.1+0.27 82.3+2.53*
CS:CD=1:2 99.1+3.47 99.2+2.04 98.1+£2.54 98.1+3.41 85.6+3.41*
B16-F10 melanoma cells were treated with various concentrations (10-500 pg/ml) of CS, CD
or CS:CD =1:2 mixture according to EE, USE, SCE, RE, respectively. Cells are incubated for

24 h, then MTT assay was performed. Values are mean*SE of three individual experiments.
*P<0.05, tP<0.01 vs. control.
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Fig. 4. Effects of CS, CD extract or CS:CD =1:2 mixture on tyrosinase activity in
B16-F10 melanoma cells. Tyrosinase activity in B16-F10 melanoma cells treated with
various concentrations (10-200 pug/mL).
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