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요 약: 오미약성 이론은 다섯가지 맛 중에서 적어도 하나 이상을 맛을 포함하는 다양한 허브로 구성되어 

있으며, 이러한 이론은 인간의 질병을 예방하고 면역 체계를 강화하는데 사용되어왔다. 본 연구의 목적은 

오미약성 이론에 근거한 단일 추출물 및 혼합 추출물의 효능 차이와 성분 변화를 확인하는 것이다. 황련, 

승마 및 백복령 세가지 약초를 선택하였고 단일 추출물 및 혼합 추출물의 약리학적 효능을 평가하였다. 결과적

으로 혼합추출물은 단일추출물과 비교하여 400 ug/mL 농도에서 우수한 세포 이동 효과를 보였다. 또한 혼합

추출물은 수지상세포의 활성을 증가시켜 면역을 강화시켰으며 DPPH assay 및 HPLC-ABTS assay를 통해 

가장 높은 항산화 활성을 보였다. 이번 연구에서 우리는 한의학적 이론을 접목하여 화장품 및 의약품 분야에 

응용 가능한 새로운 소재를 개발하였다.

Abstract: OMiYakSung theory consists of various herbs that contain at least one or more of the five flavors. This 

theory has been used to prevent human diseases and enhance the immune system. The main objective of the present 

study was to investigate efficacy differences and changes in ingredients of blended and single herb extracts based on 

OMiYakSung theory. We selected three herbs Coptis japonica Makino, Cimicifuga heracleifolia Komarov, and white 

Poria cocos and assessed their physiological effect. As results, the blended extracts showed excellent cell migration 

effect at 400 ug/mL concentration, compared to the single extract. In addition, the blended extracts enhanced immune 

function by increasing the activity of dendritic cells and showed the highest antioxidant activity by DPPH assay and 

HPLC-ABTS assay. In this study, we developed a new materials that can be applicable to cosmetics and pharmaceuticals 

field by applying oriental medicine theory.

Keywords: OMiYakSung, five flavor, blended extract, ferulic acid
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1. Introduction

Korean traditional medicine (KTM) originated thousands of 

years ago, and it can be traced as far back as 3000 B.C. It is 

used in conjunction with acupuncture, moxibustion, herbal 

medicine, and cupping[1]. KTM theories are primarily focused 

on prescriptions for immunity enhancement for human disease 

prevention[2]. Yin-yang and the five elements theory treats 

diseases and maintains health by balancing and harmony 

human body[3,4]. A variety of studies have been conducted 

on the dermatological efficacy of these blending prescriptions 

[5,6]. Cheongsangbangpung-tang aqueous extracts has skin 

regeneration, anti-wrinkle, whitening and moisturizing effects 

[7]. In addition, Chungsimbohyeltang has anti-tumor and the 

immunomodulatory effects[8]. Many cosmetic researchers have 

developed cosmetic brands using it’s theories. However, there 

is no conclusive information about these theories. OMiYakSung 

is a KTM theory that classifies herbal medicine into five 

different flavors that are sweet, salty, bitter, spicy, and sour. 

According to OMiYakSung theory, herbs with sweet flavor 

nourish the blood and purify the body while those with salty 

flavor activate metabolism as well as have anti-inflammatory 

and anti-pigmentation effects as discussed elsewhere[9,10]. 

Bitter flavor herbs reduce fever, reinforce the immune system, 

and protect the stomach[10,11]. Herbs with a spicy flavor stop 

diarrhea and remove waste products, and those with a sour 

flavor affect blood circulation, alleviate disease symptoms, and 

protect the liver as discussed by Kim[1]. Sweet flavor herbs 

contain glucose[9,12], salty flavor herbs contain inorganic 

compounds[9], bitter flavor herbs contain flavonoids and 

alkaloids[10,11], spicy flavor herbs contain lignan molecules 

[9,12,13], and sour flavor herbs contain organic acids[9]. The 

OMiYakSung theory explains that a disease may be cured 

through a balance of these herbs.

We studied many traditional books (e.g. Ong-Juh Gathering 

of Donguibogam, Bonchokangmok) on the relationship 

between OMiYakSung theory and skin pharmacological effects 

based on immunity enhancement, skin barrier, and antioxidant 

activity. We evaluated the cytotoxicity, anti-oxidant, and 

anti-inflammatory efficacy of 20 natural products selected 

through the traditional books. A prescription for immunity 

improvement and skin barrier reinforcement is comprised of 

three flavors, bitter, sweet, and spicy, based on the 

OMiYakSung theory (Ong-Juh Gathering of Donguibogam). 

We selected three herbs Coptis japonica (bitter flavor, CJM), 

white Poria cocos (sweet flavor, WPC), and Cimicifuga 

heracleifolia (spicy flavor, CHK), through OMiYakSung 

theory and efficacy. The extract of CJM, a traditional herbal 

medicine, has been used as an oral remedy for inflammation- 

related diseases[14-16], gastrointestinal cancer, gastric ulcers, 

and cardiovascular diseases[16]. In addition CJM has been 

shown to have anti-inflammatory, anti-oxidant and skin 

regenerating effects on skin[17,18]. WPC has been used as 

adiuretic, sedative, tonic, and to treat chronic gastritis, edema, 

nephrosis, gastric atony, acute gastro-enteric catarrh, nauea, 

emesis, and dizziness[19-22]. Besides, WPC is known to have 

biological activities, such as anti-inflammatory and immune- 

modulating effects[23,24]. CHK has been used to clear heat, 

induce sweating to remove exopathogens and toxins, induce 

cardiovascular effects, and promote eruption[25-27]. Moreover, 

CHK has an anti-oxidant, wound healing and anti-wrinkle 

effect by dermatologically[28-30].

Prevention and treatment efficacy through the synergy of 

many active ingredients of herbs is one of the important 

features of KTM. It is not easy to identify scientifically where 

ingredients of a mixed extract act, and what kind of synergy 

they have. Moreover, there has been no study on the 

phytochemical and secondary metabolism of blended extracts. 

Therefore, the aim of this study was to evaluate the 

pharmacological activity and phytochemical difference in vitro 

using biological and chemical studies. To investigate the skin 

pharmacological activity of the three herbs, we compared the 

individual herbs and a mixture of their extracts (CCW). This 

study assessed their antioxidant, immunity improvement, and 

skin regeneration properties. 

2. Materials and Methods

2.1. Reagents

Three oriental herbs (Coptis japonica Makino, Cimicifuga 

heracleifolia Komarov, White Poria cocos Wolf) were 

purchased from Jecheon hanbangyackcho in Jecheon, Chungbuk, 
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Korea. Dulbecco’s modified Eagle’s medium (DMEM), Ham’s 

Nutrient Mixture F-12 (F-12), fetal bovine serum (FBS), 

penicillin-streptomycin (PS), trypsin-EDTA, and phosphate 

buffered saline (PBS) were purchased from Gibco (USA), 

ABTS, potassium persulfate for ABTS stock solution, and 

formic acid, trypan blue, crystal violet solution, 

3-(4,5-dimethylthiazol-2–yl)- 2,5-diphenyltetrazolium bromide 

(MTT), DPPH, lipopolysaccharide (LPS), 2-propanol and 

chloroform were purchased from Sigma Chemical Co. (USA). 

Analytical grade acetonitrile and distilled HPLC-grade water 

were purchased from Fisher Scientific (USA). Dimethyl 

sulfoxide (DMSO), methyl alcohol (MeOH), and ethyl alcohol 

(EtOH) were purchased from DAEJUNG (Korea). TRIzol 

reagent was purchased from Invitrogen (USA). Mouse 

antibodies against CD11c, CD40, and CD80 were purchased 

from BD Biosciences (USA).

2.2. HDFn Subculture

Human dermal fibroblast (HDFn) were purchased from 

ATCC (USA). They were grown in media, in which DMEM 

and Ham’s F-12 Nutrient Mixture were blended at a 3 : 1 

ratio and with 10% FBS and 1% PS solution in a humidified 

incubator with 5% CO2 at 37 oC. Subcultures were performed 

using trypsin-EDTA every 2 – 3 days.

2.3. Cell Viability

HDFn were seeded at a density of 1 × 104 cells/well in a 

96 well plate. The samples were treated with a range of 

different herb extract concentrations and incubated for 24 h 

after which MTT solution was added. Formazan was dissolved 

by DMSO after removal of the MTT solution. The absorbance 

was measured at 540 nm using a micro-plate reader (USA).

2.4. Cell Migration

HDFn were seeded at a density of 5 × 104 cells/well in a 

24 well plate. The cells were incubated for 24 h, and 

scratched using a 1 mm tip, and washed with PBS. The 

samples were diluted with a range of different herb extract 

concentrations. The cells were incubated for 48 h, fixed with 

70% EtOH and stained with 0.2% crystal violet.

2.5. Generation of Bone-marrow (BM)-derived Dendritic 

Cells (DCs)

BM-derived DCs were prepared as previously described[31]. 

Briefly, BM cells were flushed out from femurs and tibias. 

After red blood cell lysis by whole BM cells (2 × 105 

cells/mL) were cultured in 100-mm2 culture dishes in 10 

ml/dish complete medium containing 2 ng/mL granulocyte 

macrophage colony stimulating factor (GM-CSF) (R&D 

Systems, USA). On day 3, another 10 mL of fresh complete 

medium containing 2 ng/mL GM-CSF was added, and half of 

the medium was changed on day 6. On day 8, non-adherent 

and loosely adherent DCs were harvested by vigorous 

pipetting and used as immature DCs. The immature DCs were 

generally > 85% CD11c+.

2.6. Phenotype Analysis

Cell staining was performed using a combination of 

fluorescein isothiocyanate (FITC)-conjugated antibodies against 

CD40 and CD80 with allophycocyanin (APC)-conjugated 

CD11c antibody. Cells were analyzed by flow cytometry 

(FACS Calibur, BD Biosciences, USA) and the data were 

analyzed using CellQuest Pro (BD Biosciences, USA). 

Propidium iodide (PI) was added to stain dead cells. Forward 

and side scatter parameters were used to gate live cells.

2.7. Online HPLC-ABTS+ Method

To test the antioxidant activity of the herbal extracts 

directly, the online HPLC-ABTS screening system was 

applied. An Agilent 1200 HPLC system (Agilent Technologies, 

USA), equipped with a G1312A binary pump, a G1367B auto 

sampler, a G1315D PDA detector, and a G1316A column 

oven, fitted with an additional pump to supply the ABTS 

radical solution was used. For the ABTS radical reagent, a 2 

mM ABTS stock solution containing 3.5 mM potassium 

persulfate was prepared in water and diluted 8 fold in 

HPLC-grade water. This solution was incubated overnight in 

darkness at room temperature for radical stabilization. 

Antioxidant capacity was measured according to a previous 

method[32]. Acetonitrile (A) and water containing 0.1% 

formic acid (B) were used for the gradient solvent system 

with an INNO C18 column (250 × 4.6 mm I.D., 5 um 
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particle size) to analyze the oriental herb extracts. The 

gradient conditions were as follows: 0 ~ 5 min, 10% A; 5 ~ 

35 min, 10 ~ 100% A; 35 ~ 40 min, 100 ~ 100% A; and 

then return to the initial conditions. The column was kept at 

25 oC during the entire sequence. The ABTS radical solution 

was supplied at a flow rate of 0.5 mL/min. Chromatograms 

were recorded at 280 nm as a positive peak, and the visible 

detector was set at 734 nm to measure the decrease of ABTS 

radicals as a negative peak. The data were analyzed by 

ChemStation software (Agilent Technologies, USA)[32].

2.8. Evaluation of Free Radical Scavenging Activity 

by The DPPH Assay

The free radical scavenging effect was assessed using the 

DPPH radical. A DPPH solution was prepared at 0.1 mM in 

MeOH. The oriental herbal extracts were mixed at various 

concentrations with the 0.1 mM DPPH solution and incubated 

without light for 10 min. Absorbance was measured using a 

microplate reader (MULTI SKAN, Thermo, USA) at 540 nm.

2.9. Statistical Analysis

All the data were expressed as the means ± standard 

deviation (SD) of at least three separate experiments 

performed in triplicate. The statistical analysis was performed 

using Microsoft Excel software (Student’s t-test, * p < 0.05).

 

3. Results and Discussion

3.1. Regeneration of HDFn Cells

MTT assay was performed to determine cell viability when 

tested against the herb extracts. CCW and WPC appeared to 

be nontoxic up to 250 μg/mL, whereas CHK was mildly 

cytotoxic at the same concentration. CJM was cytotoxic at 

concentrations above 125 μg/mL (Figure 1). We investigated 

the effect of CJM, CHK, WPC, and CCW on cell migration. 

The cell migration effect was dependent on the concentration 

of the extract, especially for CCW, which shows the most 

filled blank area. Therefore, CCW has excellent regeneration 

activity in HDFn cells (Figure 2).

Figure 1. Cell viability. HDFn cells were treated with various concentrations of CJM (A), CHK (B), WPC (C) and CCW (D) 

for 24 h. Viability was determined in the MTT assay by measuring the absorbance at 540 nm. The results are expressed as 

the percentage of viability over UN ( * p < 0.05). All data are expressed as the mean ± SD of three separate experiments 

performed in triplicate.
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Figure 3. Phenotypic maturation of DCs by oriental herbal extract. Immature DCs were treated with LPS (1 μg/mL), CCW, 

CJM, CHK, and WPC. After incubation for 24 h, DCs were stained with APC-conjugated CD11c Ab plus FITC-conjugated 

Abs against CD40 and CD80 (A). PI was added to stain dead cells (B). Mean fluorescence intensities (MFI) of three 

separate experiments are shown. Significances were determined using the Student’s t-test versus chemically untreated control 

groups (UN) ( * p < 0.05). (C) Cell morphology change of DCs by oriental herbal extracts. All data are expressed as the 

mean ± SD of three separate experiments performed in triplicate.

Figure 2. Skin regeneration effect of oriental herbs extract in HDFn cells. Cells were scratched by 1 mm tip and visualized 

after 0 h (A) and 48 h (B) using crystal violet staining. Cells were treated with various concentration of CJM (D, H, and L), 

CHK (E, I, and M), WPC (F, J, and N) and CCW (C, G, and K) for 48 h. The black line represents the scratched area. The 

wound width were measured using image J software (O). All data are expressed as the mean ± SD of three separate 

experiments performed in triplicate.
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3.2. Effect of Three Herbs and CCW on Immune 

Improvement

DCs is a critical antigen-presenting cell that induces 

primary immune responses. Under normal conditions, DCs are 

termed immature DCs on the human body[33]. After exposure 

to an antigen, immature DCs mature and migrate to the 

secondary lymphoid organ for T cell activation[34]. Matured 

DCs show high expression of CD40 and CD80 and high 

secretion of cytokines such as IL-12[35-37]. In this study, we 

investigated the phenotypic maturation of DCs by determining 

the expression level of CD40 and CD80. DCs were treated 

with LPS, CCW, CJM, CHK, and WPC. CCW and CJM 

enhanced the expression of CD40 and CD80 (Figure 3A) in a 

dose-dependent manner. Although 100 μg/mL of CCW and 

CJM was toxic to DCs, a non-toxic dose increased the 

expression of surface molecules (Figure 3A, B). However, 

CHK and WPC did not affect the expression of cell surface 

molecules (Figure 3A). LPS-, CCW- and CJM-treated DCs 

showed a mature morphology with long dendrites, whereas 

CHK-, WPC-, and untreated DCs had short dendrites (Figure 

3C). These results demonstrated that CCW and CJM induce 

phenotypic maturation of DCs, which subsequently activated 

the T cells.

3.3. Effect of Three Herbs and CCW on Antioxidant 

Activity

To investigated the antioxidant effect, we examined using 

the DPPH assay and Online HPLC-ABTS. Results indicated 

that CHK and CCW had higher anti-oxidant activity than the 

positive control, 100 mg/mL L-ascorbic acid(Figure 4). To 

investigate the major compounds of the oriental herbs and to 

measure their ABTS radical-scavenging activity, 70% EtOH 

reflux extracts of the herbs were subjected to the online 

HPLC−ABTS+ screening system. The resulting reduction 

signal was detected as a negative peak by an absorbance 

detector (at 734 nm for ABTS+ scavenging activity (Figure 

5A). The online HPLC−ABTS+ assay system allowed for 

comparison of the increased anti-oxidant peaks that resulted 

from the mixing and reflux extraction of the oriental herbs, 

without requiring analyte isolation. The CCW chromatogram 

showed an increased peak at 17.05 min and 16.20 min, with 

anti-oxidative activity (Figure 5B, black arrow). CCW had the 

highest increased anti-oxidant activity compared to that of the 

single extracts.

Figure 4. DPPH assay of oriental herb extracts. The amount of DPPH radicals was determined at various concentrations of CJM (A), 

CHK (B), WPC (C) and CCW (D) by a micro-plate reader at 540 nm. All data are expressed as the mean ± SD of three separate 

experiments performed in triplicate ( * p < 0.05).



오미약성이론을 활용한 황련, 승마, 백복령  복합물의 생리활성

J. Soc. Cosmet. Sci. Korea, Vol. 45, No. 1, 2019

83

Previous studies have isolated and identified ingredients 

from single herb extracts. Furthermore, there have been no 

reports on the synergistic effect or phytochemical validation 

of the blended extracts. Previous studies have only described 

a variety of activities and phytochemicals including 

secondary metabolites from single medicinal extracts. 

However, these studies have not compared blended and 

single extracts. There are many phytochemicals in medicinal 

herb extracts, and they have potential for organic synthesis 

reactions in the body because of factors such as pH, enzyme 

activity, and solubility. Blended extracts can synthesize new 

compounds through hydrolysis, substitution, addition, and 

elimination reaction. In this study, the blended extract 

method was more effective than the single extract method. 

The results indicate that KTM based blended extracts provide 

activities or new activities through changed molecular 

interactions. Overall, the KTM prescription for the blended 

extract is useful, but lacks information about its advantages 

and disadvantages in the field of phytochemicals and 

efficacy. We hope that scientific studies will be continued in 

the same vein as our research.

4. Conclusions

OMiYakSung is a korean traditional medicine theory that 

classifies herbal medicine into five different flavors that are 

sweet, salty, bitter, spicy, and sour. We studied many 

traditional books on the relationship between OMiYakSung 

theory and skin pharmacological effect. In this study, we 

found that three herbs complex extract based on the 

OMiYakSung theory reinforce antioxidant, immune system, 

and skin regeneration effect. Thus, the development of 

cosmetic ingredients based on the OMiYakSung theory would 

provide promising candidates for use in the cosmetic industry. 
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Figure 5. The total qualitative anti-oxidative activity of oriental herb extracts. (A) Anti-oxidative activities were calculated as negative 

peak area from the online HPLC-ABTS screening system. Anti-oxidative activity peak area; CJM (522), CHK (577), WPC (52), and 

CCW (822). (B) Chromatogram of the online HPLC-ABTS screening system. The 70% EtOH reflux extracts of oriental herbs, CJM, 

CHK, WPC, and of the mixture CCW, were analyzed with an HPLC system, and the eluates from the HPLC column were reacted 

with ABTS radical reagent. Analytes were detected at 280 nm as a positive peak, and their ABTS radical-scavenging activity was 

recorded at 734 nm as a negative peak. All data are expressed as the mean ± SD of three separate experiments performed in triplicate 

( * p < 0.05).
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