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INTRODUCTION 

Melasma is a common acquired, symmetric hyper-

melanosis of the face, with highest prevalence in Asians 

and people of Hispanic origin. It is characterized by light 

to dark brown macules and patches predominantly on the 

sun exposed area. While the pathogenesis of melasma 

is not fully understood, exposure to the sun, pregnancy, 

intake of oral contraceptives, hormones such as estrogen 

and progesterone, use of cosmetics, administration of 

phototoxic and anticonvulsant drugs, and genetic influ-

ences are the predisposing factors. Among these factors, 

UV exposure is thought to be the main causative factor in 

the development of melasma [1,2]. 

Currently, the most widely used treatment modalities 

include application of sunscreen, topical hydroquinone in 

combination with tretinoin and/or corticosteroid, super-

ficial chemical peeling, and laser therapy. Although vari-
ous effective therapeutic modalities are in places, treat-

ment of melasma is challenging because of its chronicity 

in its natural course and common recurrences. Therefore, 

new effective products for the treatment of melasma are 

still in demand. 

Korean red ginseng powder, mainly composed of 

ginsenoside and phenolic compounds, has been shown 

to have effective in immunomodulatory, antioxidant, 
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anti-aging, and anti-inflammatory activities [3-8]. Gin-

senoside prevents UVB-induced intracellular increase of 

reactive oxygen species (ROS), while the phenol com-

pounds inhibit tyrosinase in melanin synthesis [9-12].

We assessed the effectiveness of Korean red ginseng 

powder as a treatment modality for melasma by using 

the melasma area and severity index (MASI), mexameter 

(Courage & Khazaka Electronic, Cologne, Germany), 

melasma quality of life, and global improvement scale. 

The general safety and tolerability of Korean red ginseng 

powder was also evaluated in patients with melasma.

MATERIALS AND METHODS 

Patients 

Twenty-five healthy female patients between 20 and 

60 yr of age, who were clinically diagnosed with me-

lasma by dermatologists, were voluntarily enrolled in 

an open-label, prospective clinical study. The study was 

approved by the Pusan National University Institutional 

Review Board, and all the patients gave written informed 

consent. The exclusion criteria included the use of topical 

hydroquinone or tretinoin by the patient within 3 months 

before the study and a history of chemical peeling, mi-

crodermabrasion, or laser therapy within 9 months before 

the study. Patients who were pregnant, lactating, or plan-

ning a pregnancy were also excluded. 

Patients were given 1 g of Korean red ginseng pow-

der after each meal, 3 times a day (total daily dose of 3 

g) for 24 weeks. The effectiveness and tolerability were 

evaluated at baseline, and at weeks 4, 8, 12, and 24. For 

enhancing the compliance of the patients, mobile phone 

text message was used before each hospital visit. All the 

patients were provided with a broad-spectrum sunscreen 

that they were asked to apply throughout the study pe-

riod. They were also instructed to avoid exposure to the 

sun.

Assessment of effectiveness and tolerability

The MASI, mexameter measurements, and melasma 

quality of life scale (MELASQoL) results were recorded 

at each visit by 3 dermatologists (MS, JHM, and MBK). 

The global improvement scale was evaluated by both 

the patient and the investigators (MS, JHM, and MBK). 

A Polaroid photograph of the macule was marked to de-

lineate a reference point for subsequent mexameter mea-

surements at the initial visit and digital photographs were 

taken from the front, left and right oblique (45 degree) 

view during each visit.

The MASI is an index modified by Kimbrough-Green 

et al. [13] to more accurately quantify the severity of me-

lasma throughout the treatment. The MASI is calculated 

on the basis of three variables: area (A) of involvement, 

darkness (D) of melasma, and homogeneity (H) of pig-

mentation. The forehead (F), right malar region (MR), 

left malar region (ML), and chin (C) correspond to 30%, 

30%, 30%, and 10% of the total face, respectively. The 

area of involvement in each of these 4 areas is given a 

numerical value from 0 to 6 (0, no involvement; 1, 0-9%; 

2, 10-29%; 3, 30-49%; 4, 50-69%; 5, 70-89%; 6, 90-

100%). The darkness and homogeneity of the macules 

and patches are rated on a scale of 0 to 4 (0, absent; 1, 

slight; 2, mild; 3, marked; and 4, maximum) compared 

to normal skin. The MASI is obtained by the follow-

ing equation; MASI = 0.3(DF + HF)AF + 0.3(DMR + 

HMR)AMR + 0.3(DML + HML)AML + 0.1(DC + HC)

AC. The total index can range from 0 to 48.

The mexameter provides a reproducible and sensitive 

estimate of the content of melanin (pigment) and hemo-

globin (erythema) and has an accuracy of ±5% [14]. The 

values on the mexameter range from 1 to 1,000, with 1 

representing white and 1,000 representing black. 

The MELASQoL is a disease-specific health-related 

quality-of-life instrument, which identifies the most 

impaired areas of a melasma patient’s life. The MELAS-

QoL consists of 10 questions and score ranges from 7 

to 70, with high score indicating a worse quality of life 

[15]. Global improvement was rated on a 5-point semi-

quantitative scale (0, no change; 1, slight improvement; 

2, moderate improvement; 3, obvious improvement; and 

4, marked improvement). Tolerability was assessed on a 

4-point scale of nausea, vomiting, diarrhea, hyperactivity, 

and sedation: 0, none; 1, mild; 2, moderate and 3, severe. 

Patients were also asked about any other adverse events 

that they experienced in the course of the study. 

Statistical analysis

The statistical analysis was carried out using a Stu-

dent’s t-test for parametric data and Wilcoxon sign tests 

for non-parametric data. All the tests were 2-sided. A p-

value<0.05 was considered statistically significant. 

RESULTS 

Demographic features

Twenty-five female patients between 29 and 56 yr of 
age (mean, 43.2 yr) were enrolled in the study. Twenty-

three out of 25 patients completed the 24-wk study pe-

riod. One patient withdrew from the study shortly after 

the initial visit for personal reasons and another dropped 
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out because she experienced mild nausea, which did not 

require additional treatment. The second patient expe-

rienced gastrointestinal discomfort and nausea 3 weeks 

after the oral intake of Korean red ginseng powder, 

which continued for several days, but resolved soon after 

the administration of Korean red ginseng powder was 

stopped.

Demographic data are given in Table 1. The mean 

duration of melasma in the patients before the study was 

9.3 yr (range, 0.5 to 25 yr). The main clinical pattern of 

melasma was centrofacial, followed by malar and man-

dibular. 

Effectiveness analysis 

The MASI score, the level of pigmentation and ery-

thema, the MELASQoL score at initial visit and week 

24 were demonstrated in Table 2. The mean±SD MASI 

score at the initial visit was 8.76±6.56, and it progres-

sively decreased to 5.49±3.93 at week 24, with a 33.83% 

reduction (Fig. 1). The mean mexameter reading of 

pigmentation and erythema reduced gradually (Fig. 

2). The mean level of pigmentation at the baseline was 

184.27±52.39 and decreased to 159.67±44.52 at 24 

weeks. Similarly, the mean level of erythema decreased 

from 253.58±53.88 to 216.43±42.70, 24 wk after the 

treatment. The decrease in the levels of pigmentation 

and erythema was statistically significant after week 8 

and week 12, respectively when compared to the initial 

levels. Fig. 3 shows noticeable improvement before and 

24 wk after the intake of Korean red ginseng powder in 

female patients.

Initially, the mean MELASQoL score was 46.57± 

12.71, and it decreased to 31.96±13.83 on week 24. The 

scores on both the patient- and investigator-rated global 

improvement scales revealed that 17 patients showed 

some improvement and 6 patients showed none at week 

24 (Fig. 4). The investigator global evaluation showed 

obvious improvement in 2 patients (9%), moderate im-

Table 1. Demographics of patients

Variables
Patients (%)

(n=23)

Fitzpatrick skin type

 III 59 (39)

 IV 11 (48)

 V 53 (13)

Clinical patterns of melasma

 Centrofacial 15 (65)

 Malar 58 (35)

 Mandibular 50 (0)

History of melasma in first degree relative 12 (52)

Aggravating factor

 Sun exposure 11 (48)

 Pregnancy 57 (30)

 Oral contraceptives 51 (4)

 Cosmetics 50 (0)

Table 2. MASI score, level of pigmentation and erythema, MELASQoL score at initial visit and week 24

Variables MASI Level of pigmentation Level of erythema MELASQoL

Initial visit 8.76±6.56 184.27±52.39 253.58±53.88 46.57±12.71

Week 24 5.49±3.93 159.67±44.52 216.43±42.70 31.96±13.83

MASI, melasma area and severity index; MELASQoL, melasma quality of life scale.

Fig. 1. Improvement in the melasma area and severity index.

Fig. 2. Improvement of mean mexameter reading of pigmentation 

and erythema.
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provement in 9 patients (39%), and slight improvement 

in 6 patients (26%). There was no significant difference 
between the scores on patient- and investigator-rated 

global improvement scales. 

Tolerability

During the 24-wk period, oral administration of Kore-

an red ginseng powder was well tolerated by the patients 

with minimal adverse events. Only 1 patient complained 

of mild gastrointestinal discomfort and nausea, but the 

complaints were resolved soon after stopping the Korean 

red ginseng powder. 

DISCUSSION

The target of melasma treatment includes protection 

from sunlight, inhibition of the melanocytic activity, in-

hibition of melanin synthesis, removal of melanin, and 

disruption of melanin granules [1,2,16]. Systemic drugs 

and natural products, including chloroquine, indometha-

cin, vitamin C and E, β-carotene, fish oils, and green tea 
have shown to be effective as protective agents against 

UV radiation [16]. Other forms of oral therapy including 

administration of pycnogenol, a French maritime pine 

bark extract containing monomeric phenolic compounds 

and condensed flavonoids [17], and proanthocyanidin-

rich grape seed extract, have also shown to improve the 

melanin index and have good tolerability [18,19]. Such 

natural compounds work as antioxidants. 

Histologically, melasma is characterized by epider-

mal hyperpigmentation and increased melanogenesis. 

Increased activity of the melanocytes and melanogenic 

enzymes overlying dermal changes are thought to be 

caused by solar radiation [20]. The role of UV radiation 

needs to be emphasized in the pathogenesis of melasma 

[20-22]. UV radiation activates protein kinase C directly 

and causes oxidative damage by generating free radicals 

[23]. It also induces ROS, which are likely play an im-

portant role in the development of the condition, in the 

skin and melanin biosynthesis in melanocytes and ROS. 

Furthermore, UV radiation indirectly acts on melanocytes 

by releasing of keratinocyte-derived factors, increasing 

melanization, and even inducing melanocyte prolifera-

tion [24-26]. The antioxidant defense systems such as 

ascorbic acid, glutathione, tocopherol, carotenoids, etc., 

have shown their effectiveness in the treatment of me-

lasma. 

Ginsenoside, the major active ingredient of Korean red 

ginseng, has been proven to have a wide range of phar-

macological effects, such as immunomodulatory, anti-

aging, anti-inflammatory, and antioxidant activities [4,5]. 
Ginsenoside F1 protects HaCaT cells, in vitro, against 

UVB-induced apoptosis by maintaining constant level of 

Brn-3a and the corresponding inhibition of Bcl-2 down-

regulation [27]. The antioxidative effects of red ginseng 

have also been studied by activating melanocytes by 

UVB radiation in the epidermis of C57BL/6 mice by 

[28]. The number and size of DOPA-positive melano-

cytes have found to be significantly decreased in both 

Fig. 3. Clinical improvement of 2 melasma patients; at initial visit 

(A,C) and 24 weeks after (B,D) oral administration of Korean red gin-

seng powder.

Fig. 4. Patient- and Investigator-rated global improvement scale at 

week 24.
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peritoneally injected and topically applied red ginseng 

after the UVB radiation, suggesting that the red ginseng 

is an inhibitor of UVB-induced pigmentation because of 

its antioxidative effects [29,30]. Additionally, the numer-

ous phenolic compounds in ginseng, such as esculetin, 

cinnamic acid, p-coumaric acid, quercetin, and maltol 

inhibit the activity of tyrosinase, which is a key enzyme 

of melanogenesis [9,10,12].

There are other positive effects of red ginseng on the 

human skin. In vitro, ginsenoside Rb2 showed an antioxi-

dative effect by decreasing UVB radiation-induced apop-

totic sun burn cells and prevented the decrease of ATPase 

positive dendritic cells [30]. The administration of red 

ginseng could reduce the extent of skin damage caused 

by UVB radiation. Compound K in red ginseng enhances 

the expression of hyaluronan synthase 2 in human kera-

tinocyte, and might prevent or improve age-dependent 

decrease of hyaluronic acid levels in human skin [31]. 

Red ginseng extract has been shown to have an anti-

wrinkle effect in hairless mice upon oral administration 

[11]. Lastly, Korean red ginseng, torilis fructus and corni 

fructus mixture (KTNG0345) have anti-wrinkle activity 

through the tumor necrosis factor-α mediated matrix me-

talloproteinase expression pathway [32]. 

The oral administration of red ginseng improved me-

lasma in MASI, which was evident at 8 wk, and MASI 

slowly decreased throughout the 24-wk period, with 

33.83% reduction compared to the baseline. The mex-

ameter reading of pigmentation and erythema showed 

statistically significant improvement at 8 wk and 12 wk, 
respectively. Recent studies suggested that there was a 

connection between the number of vessels and cutane-

ous pigmentation and that the human melanocyte may be 

responding to angiogenic factors [33]. The melanocytes 

express functional vascular endothelial growth factor 

and the altered cutaneous vasculature and melanocytes 

influence the development of hyperpigmentation in the 

over-lying dermis, including in melasma [33,34]. Kim 

et al.
 
[34] also found that there was a positive relation-

ship between the number of vessels and the level of pig-

mentation in melasma patients. In this study, erythema 

decreased along with the pigmentation during the study 

period. 

The clinical improvement of melasma had a positive 

impact on quality of life, such as mood, self-esteem, in-

teraction with other people, etc. Overall, both the physi-

cian and patients documented an improvement in 74% of 

the patients. Korean red ginseng powder was tolerated by 

most of the patients, and only one patient had mild gas-

trointestinal discomfort and nausea, but it did not cause 

any severe adverse reaction in the central nervous system 

in any patient during the entire study period. 

This study has three major limitations. First, there was 

no control group and that it was not blinded, because 

we were unable to find a suitable placebo to carry out 

double-blind randomized controlled studies required to 

confirm the test results. Second, unblinding of investiga-

tors may have increased risk of detection bias. Third, the 

effect of sunscreen for the treatment of melasma in this 

study had to be considered. Although positive outcomes 

were obtained from this study, lack of a control and 

blinding may limit the assurance of the positive outcome, 

and the result may have to be interpreted with caution. 

We would recommend further double blind randomized 

controlled study designs to confirm the efficacy of oral 
Korean red ginseng powder and topical products which 

include Korean red ginseng powder and/or ginsenoside 

to confirm its effect on melasma. 
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