
Introduction

The skin is an organ that comes into contact with the external 

environment and is vital for our survival, acting as the primary 

barrier against external attacks such as infectious agents 

and physical injury; additionally, it fulfills several important 

physiological roles (Slominski et al., 2004; Vollmer et al., 2018). 

As we age, skin function gradually deteriorates with atrophic 

changes due to ultraviolet (U.V.) rays, pollution, and stress and 

by skin aging that occurs as the number of skin cells and skin 

thickness decrease (Farage et al., 2013). 

Skin aging can be divided into endogenous aging and 

exogenous aging. Endogenous skin aging occurs naturally over 

time regardless of external influences. The Dermal-Epidermal 

junction (DEJ) cohesion weakens, and with the differentiation 

of keratinocytes, lipid formation decreases (Makrantonaki et al., 

2007). On the other hand, exogenous aging is caused by external 

factors such as U.V. rays, infrared rays (I.R.), smoking, fine 

dust, and lifestyle. Among these, photoaging is caused by U.V. 

rays penetrating the skin and damaging collagen and elastin 

in the dermis. In this process, the elastic fibers and collagen 

fibers of the skin are deformed, resulting in decreased elasticity 

and sagging. Collagen is a major component of the extracellular 

matrix and has an important role in determining tissue function. 

Among the various collagen types, type 1 collagen accounts 

for about 75-80% of the total collagen (Landau, 2007; Lovell 

et al., 1987; Mays et al., 1988). When the skin is exposed to 

U.V. rays for a long time, free radicals are produced. These free 

radicals stimulate the expression of matrix metalloproteinase-1 

(MMP1) that promotes collagen degradation and inhibits collagen 
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Purpose: This study was conducted to confirm the applicability of a mixed herbal 
extract (MHE) as an anti-aging cosmetic ingredient by investigating its skin anti-aging 
activities in vitro and in vivo. Methods: In this study, we prepared MHE using an 
ultrasonic extraction containing Forsythiae fructus, Tribuli fructus, Solomon’s seal, 
Siberian ginseng, Ponciri fructus and Ginseng. We investigated the anti-aging effect 
of the MHE for skin in dermal fibroblasts. The anti-aging activity was determined 
by the type I collagen synthesis levels. Matrix metalloproteinase-1 (MMP1) and 
tissue inhibitor of metalloproteinases 1 (TIMP1) mRNA levels were measured by 
qRT-PCR. MMP1 protein levels were evaluated by blotting analysis. Clinical tests 
of skin moisture, elasticity, texture, and wrinkles were performed using cosmetics 
containing 1% MHE. Results: The MHE induced the upregulation of pro-collagen 
type I synthesis and TIMP1 mRNA expression. The MHE led to the downregulation 
of MMP1 mRNA levels and protein levels. Furthermore, after skin application of 
cosmetics containing 1% MHE, skin hydration, elasticity, texture, and crow’s feet 
were improved 4 weeks after the treatment. Conclusion: MHE has an anti-aging 
effect by promoting collagen synthesis and suppressing MMP1 gene expression in 
vitro, and it has a skin improvement effect in vivo. Therefore, the MHE was shown to 
have value as a functional cosmetic ingredient.
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synthesis which reduce skin elasticity and resulting in wrinkles. 

Therefore, to prevent and improve skin wrinkles caused by 

aging, it is necessary to develop an ingredient that promotes 

collagen production and inhibits the expression and activity of 

MMP1 (Wlaschek et al., 2001). 

Skin aging is closely related to quality of life. Because the skin 

is the most visible organ, it makes us aware of the aging process 

(Binic et al., 2013). Various efforts are ongoing in the fields 

of medicine, pharmaceuticals, and cosmetics to prevent and 

improve skin aging. The development of anti-aging ingredients 

is one of the most important anti-aging strategies.

We have prepared herbal extracts using ultrasonic extraction 

to develop new anti-aging ingredients containing Forsythiae 

fructus, Tribuli fructus, Solomon's seal, Siberian ginseng, Ponciri 

fructus, and Ginseng. 

Six herbal medicines were selected from plants with various 

medical and skin effects. Forsythiae fructus, the dried fruit 

of Forsythia suspensa (family Oleaceae), known as lianqiao 

in China, was first recorded in Shennong Bencao Jing, a 

prestigious monograph on traditional Chinese medicine (TCM) 

(Dong et al., 2017). It has been used as a heat-clearing and 

detoxifying TCM for the treatment of infectious diseases, such as 

acute nephritis, erysipelas, and ulcers (Wang et al., 2018). It is 

widely used in clinics as a single drug or compound prescription. 

Modern pharmacology has shown it to have a variety of 

bioactivities, including anti-inflammatory, antibacterial, anti-

viral, antioxidant, antitumor, anti-diabetic, antihyperlipidemic, 

antiandrogenic alopecia, anti-vomiting, anti-aging, and anti-

obesity activities and neuroprotective, hepato-protective, and 

vasorelaxant effects (Dong et al., 2017). In addition, it has been 

reported that Forsythiae fructus has skin whitening, anti-

atopic dermatitis, and anti-aging effects. According to Taiwan's 

nationwide prescription database, Forsythiae fructus has been 

included in the top 10 herbs most commonly used to treat atopic 

dermatitis (15.9%), urticaria (11.49-13.4%), and acne (22.3%) 

(Dong et al., 2017). Forsythiae fructus contains saponins, 

flavonoids, and alkaloids and oleanolic acid which has a useful 

pharmacological action. Additionally, it contains arctigenin and 

matairesinol. As physiologically active skin ingredients, they 

are tyrosinase inhibitors that act on the melanin metabolism 

pathway induced by α-melanocyte stimulating hormone (α-MSH) 

and are attracting attention as cosmetic whitening materials 

(Yang & Choe, 2011). Tribuli fructus, which is the dried fruit of 

Tribulus terrestris L, has been reported to have pharmacological 

activities of improving sexual function, preventing and treating 

cardiovascular disease, and improving neuroprotection and 

memory. It also has anti-diabetic, anti-inflammatory, and 

antioxidant effects (Chhatre et al., 2014). Tribuli fructus 

extract contains large amounts of diosgenin, tigogein, various 

saponins, etc. These saponins are the most important bioactive 

components responsible for various biological effects such as 

the aphrodisiac effect, antihypertensive effect and protective 

effect against ischemia-reperfusion injury and the anticancer, 

antibacterial and antifungal activities (Chhatre et al., 2014). 

Other ingredients include furostanol and spirostanol saponins, 

polysaccharides, flavonoid glycosides, alkaloids, and amides. In 

addition, it is effective against atopic dermatitis in rats and has 

anti-inflammatory effects (Chhatre et al., 2014). It has been 

reported that the anti-aging effect of Tribuli fructus extract 

increases the production of Type I pro-collagen and Elastin 

in HS68 cells, promotes the lipid accumulation of adipocytes, 

and ultimately improves skin wrinkles and elasticity (Kim et 

al., 2016). Siberian ginseng (Acanthopanax senticosus) is a 

deciduous shrub belonging to the family Oga along with ginseng 

and wild ginseng. Siberian ginseng has many similarities with 

ginseng and is used as an herbal medicine for stroke, high 

blood pressure, and diabetes. Siberian ginseng extract has been 

used in oriental medicine for a long time, and pharmacological 

and physiological results have been reported in various studies 

until recently. Siberian ginseng components that have been 

identified so far include eleutherosides A, B, C, D, E, I, K, L, 

and M, and sesamin, chiisanoside, caffeic acid, chlorogenic 

acid, campesterol, vitamins, and minerals (Park et al., 2010). 

It contains triterpenoid saponins, lignans, coumarins, and 

flavonoids, among which the phenolic compounds are considered 

to be the most active components (Huang et al., 2011). There 

are many reports on the effectiveness of Siberian ginseng extract 

on the skin. Anti-wrinkle effect, antioxidant effect, collagen 

synthesis, and collagenase inhibitory activity against photoaging 

have been reported (Park et al., 2010). It has been reported 

that Siberian ginseng extract regulates the synthesis of Type 

IV collagen, affecting the proliferative capacity of epidermal 

stem cells and thickening the epidermis (Choi et al., 2016). 

Solomon's seal is a rhizome of Polygonatum odoratum (synonym: 

P.officinale) that has a tonic effect and is used to treat heart 

failure and diabetes in oriental medicine. Solomon's seal is anti-

cycle and antitussive; it relieves heart tension, and is a diuretic, 

energizer, hypoglycemic, sedative, and tonic; it is used to 



681

복합 약용 식물 추출물의 항노화 효과

http://www.e-ajbc.org

treat lung diseases, including tuberculosis and gastrointestinal 

disorders (Haroon et al., 2012). In addition, it is widely used in 

the treatment of blood disorders; it has beneficial effects on the 

kidney ducts and prevents gray hair, vision problems, vertigo, 

and ringworm. It is a nervine tonic and is used in diabetes 

treatment (Haroon et al., 2012). Solomon's seal has a high 

phenol content and antioxidant activity. Homoisoflavanones from 

Solomon's seal inhibit the formation of advanced glycosylation 

end products. Solomon's seal has shown a strong intestinal 

immune system regulatory activity and the ability to induce 

osteoclast differentiation and lectin induced apoptosis. In the 

case of P. odoratum leaf extract, the wound healing function 

is reported as an example (Fathi et al., 2014). Ponciri fructus 

immaturus is the unripe fruit of Poncirus trifoliata Rafinesque, 

belonging to the Rutaceae family (Jung et al., 2016). Recently, 

anti-inflammatory and anti-hypersensitivity effects have 

been reported, and the effect of the extract of fat silt has been 

reported to induce the apoptosis of cancer cells (Lee et al., 

2008). Ponciri fructus is known to be effective in treating atopic 

dermatitis. Through the skin application of Ponciri fructus 

extract, its effects against atopic dermatitis, such as epidermal 

hyperkeratosis, dermal edema, and cytokines, have been 

reported. In particular, significant decreases have been reported 

in itching, number of mast cells, IgE production, and nerve 

growth factor expression. Ponciri fructus extracts have shown 

an effective anti-inflammatory effect against atopic dermatitis 

and antipruritic efficacy by regulating immune mechanisms. In 

addition, oral administration of Ponciri fructus extract is known 

to be helpful for the treatment and prevention of allergic diseases 

(Hwang et al., 1997). Ginseng is a widely used traditional 

herbal medicine with multi-functional activities. Ginseng has 

been used for its anti-inflammatory, antioxidant, antitumor, 

and anti-aging activities (Choi, 2008; Kim & Ko, 2020). Many 

studies have been conducted on the efficacy of ginseng on the 

skin (He et al., 2018). Among them, there are many reports on 

saponins and ginsenosides, which are representative ingredients 

of ginseng. Saponins are compounds found extensively in most 

plants and existing in various forms. Saponins can accelerate 

various biological activities such as hemolysis, and antibacterial, 

antiviral, and antioxidant functions. In addition, saponins have 

anti-inflammatory properties that can reduce swelling and skin 

inflammation. Ginsenosides increase interleukin (I.L.)-1β, one 

of the inflammatory cytokines known to promote angiogenesis, 

and induce vascular endothelial growth factor and accumulation 

at skin burn sites in mice. Their effect of removing macrophages 

from skin wounds and promoting wound healing has also been 

reported (Kim et al., 2011).

The objective of this study was to elucidate the skin anti-

aging effect of a mixed herbal extract (MHE) in vitro and in vivo. 

Methods

1. In vitro efficacy evaluation

1) Preparation of the MHE

Dried fruit of Forsythia Suspensa, dried fruit of Tribulus 

Terrestris L., Siberian ginseng (Acanthopanax Senticosus 

(Eleuthero) Root), Solomon's seal (Rhizome and root of 

Polygonatum Officinale), the fruit of the Poncirus Trifoliata 

Rafinesque, and ginseng (Panax) were purchased from a local 

market. Based on the "Yin-Yang" and "Five Elements" theory 

of Traditional Chinese Medicine (TCM), Forsythia suspensa, 

Tribulus terrestris L., and Poncirus trifoliata Rafinesque 

corresponding to "Yang" and Siberian ginseng, ginseng, and 

Solomon's seal corresponding to "Yin" were selected. The six 

medicinal herbs were again divided into the characteristics 

corresponding to the five elements (wood, fire, water, Metal or 

Gold, and Earth or soil). These medicinal herbs were mixed at 

the same ratio for the balance of each element, and Poncirus 

trifoliata and ginseng corresponding to Earth were combined 

Table 1. Composition of mixed herbs

NO. Scientific name %

1 Forsythia suspensa fruit 20

2 Tribulus terrestris fruit 20

3 Acanthopanax senticosus (Eleuthero) root 20

4 Polygonatum officinale  Rhizome 20

5 Panax ginseng root 10

d Poncirus trifoliate fruit 10
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with the other elements to match the proportions (Table 1). The 

six medicinal plants were extracted in 30% ethanol by ultra-

sonication (20 kHz, 2 h). After concentrating with a rotary 

evaporator, 30% (v/v) butylene glycol was added, and the solution 

was diluted to prepare an extract containing 1% solid contents.

2) Cell cultures and reagents

Human primary fibroblast cells (HDFn) were obtained from 

PromoCell (Normal human dermal fibroblasts juvenile foreskin, 

C-12300; PromoCell, Germany). Cell cultures with Dulbecco's 

modified Eagle's medium high glucose (DMEM high glucose, 

SH30243.01, Hyclone, Cytiva) containing 10% (v/v) fetal 

bovine serum (FBS, SH30084.03, Hyclone) and 1% antibiotic-

antimycotic agents (Anti-anti, 15240-062, Gibco, USA) were 

cultured at 37℃ in a 5% CO2 incubator.

3) Cell viability assay (MTT assay)

The MTT assay measured the cell viability and determined 

the cytotoxicity of the MHE. Cells were seeded at 5×103 cells/

well on a 96-well plate and cultured for 24 h under cell culture 

conditions. Then, we discarded the medium, washed the cells 

with a solution of phosphate buffered saline (PBS, 21-040-

CV; Corning, USA), placed the cells in new serum-free media, 

treated the cells with concentrations of 0.01, 0.025, 0.05. 0.10, 

0.25, 0.50, 0.75, and 1.00% of the samples, and incubated the 

cells for 24 and 48 h. Then, we added 100 μL of MTT solution 

(0.5%, 3-(4,5-dimethylthiazol-2-yl)-2,5 diphenyl-2H-

tetrazolium bromide) to each well and incubated the cells for 

another 2 hours. After removing the culture media, we added 

100 μL of 100% dimethyl sulfoxide (DMSO), shook the cells for 

10 minutes, and measured the absorbance at 590 nm with a 

microplate reader (Epoch 2 microplate reader, BioTek, USA).

4) Measurement of pro-collagen type I generation

The concentration of pro-collagen type I in the cell culture 

medium was measured using a commercially available ELISA 

kit (Procollagen type I C-peptide EIA Kit, MK101, TaKaRa 

Bio, Japan) according to the manufacturer's instructions. Each 

sample was analyzed in three replicates.

5) Measurement of mRNA expression levels using Quantitative 

Real-Time polymerase chain reaction (qRT PCR)

Cells were seeded at 1×105 cells/well on 6-well plates. HDFn 

cells were cultured for 24 h; then, the cells were synchronized 

with DMEM high glucose without FBS for 24 h. The medium was 

replaced with serum free media and treated with concentrations 

of 0.05, 0.10, 0.25, 0.5, and 0.75% of the samples for 24 and 

48 hours. RNA extraction was performed with the HDFn cells 

using an RNA extraction kit (TaKaRa MiniBEST Universal RNA 

extraction kit, 9767A, Takara Bio, USA), and samples were 

purified following the manufacturer's protocols. The isolated 

RNA (1 μg) was synthesized into cDNA using a T.R. reagent kit 

(PrimeScriptTM RT reagent Kit with gDNA Eraser, RR047A, 

Takara Bio, USA). Using a SYRB Green Realtime PCR Master 

Mix (Power SYBRTM Green PCR Mater Mix, 4367659, Applied 

BiosystemsTM, USA) and QuantStudioTM 3 (QuanStudioTM 3 

Real-Time PCR instrument, A28132, Thermo Fisher Scientific, 

USA) real-time PCR machine, the gene expression levels 

were standardized to the housekeeping gene glyceraldehyde 

3-phosphate dehydrogenase (GAPDH). Primers used in this 

study are presented in Table 2. The experiments were performed 

in duplicate for three independent repeats. Melting curve analysis 

was performed for each primer set.

6) Western blot analysis

Protein lysates from fibroblast cells were extracted with a 

lysis buffer (EzRIPA Lysis Kit, WSE-7420; ATTO Corporation, 

Japan). The Bradford method was used to quantify the proteins. 

Table 2. Primer sequences for the quantitative PCR

Gene Primer sequences Product length (bp)

GAPDH
Forward ACC CAC TCC TCC ACC TTT GA

205
Reverse CTG TTG CTG TAG CCA AAT TGC T

MMP1
Forward GGG GAG ATC ATC GGG ACA AC

220
Reverse GGG TAC ATC AAA GCC CCG AT

TIMP1
Forward ACT TCC ACA GGT CCC ACA AC

184
Reverse AAA CAG GGA AAC GTG CAT

GAPDH, glyceraldehyde 3-phosphate dehydrogenase; MMP1, matrix metalloproteinase -1; TIMP1, tissue inhibitor of metalloproteinases 1.
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Equal quantities of proteins were mixed with 5X sample buffer 

(TLP-102-01, TransLab, Korea) and denatured at 99℃ for 10 

minutes. The proteins were separated by 10% SDS-PAGE at 150 

V for 150 min and transferred to PVDF membranes (Clear Blot 

Membrane, 3322546, ATTO Corporation, Japan). The membranes 

were blocked with 0.5% bovine serum albumin (BSA, A4503-

10G; Sigma) for 1 hour and washed with Tris-buffered saline 

that included Tween-20 (10X TBS with Tween 30, TR2007-

100-74; Biosesang, Korea) three times; membranes were then 

incubated with primary antibodies against MMP-1 (Recombinant 

Anti-MMP1 antibody [EP1249Y], ab134184, Abcam, USA), 

β-Actin (Anti-β-Actin (N-tern) and PA0207 (Abfrontier, Korea) 

at 4℃ overnight. After rinsing, the membranes were treated 

with anti-rabbit IgG-horseradish peroxidase (HRP) (Anti-rabbit 

IgG, HRP-linked Antibody, #7074; Cell Signaling Technology, 

USA) as the secondary antibody for 1 hour. Chemiluminescence 

detection was performed using the ECL Prime western blotting 

detection reagent (GE Healthcare, USA) and the ATTO WSE-

6100 LuminoGraph (ATTO Corporation, Japan). For quantitative 

analysis, the captured images were analyzed with Image 

software (C.S. analyzer 4, ATTO corporation, Japan).

7) Statistical analysis

Statistical analysis was performed using GraphPad Prism 

version 3.03 for Windows (GraphPad Software, USA). Results 

are presented as the mean±SD of 3 experiments. An unpaired 

Student's t-test was used, and p values <0.05 were considered 

statistically significant.

2. In vivo efficacy evaluation

1) Reagents and cosmetic products

The test products were skin lotion, essence cream, and eye 

cream; those creams contained 1% of the MHE as the active 

ingredient shown in Table 3.

2) Human participants 

All volunteers agreed to the purpose and content of the test 

and signed written informed consent forms before starting the 

test. They were not allowed to use any other skincare products, 

and the test products were applied to the face in the order of 

skin-eye cream (only on the crow's feet)-essence cream-lotion-

cream. The study was conducted according to the guidelines of 

the Declaration of Helsinki and approved by the Institutional 

Review Board of Korea National Institute for Bioethics Policy 

(#P01-202108-13-001).

3) Efficacy test

Twenty-one female subjects aged between 45 and 55 (mean

±S.D. 50.81±2.86) years with normal skin participated in 

this study. Test products were applied twice daily (morning 

and evening) for 4 weeks. The participants visited the research 

center every 2 weeks, and the test sites were measured in 

the laboratory, where the ambient temperature and relative 

humidity were maintained at 22±2℃ and 50±5%, respectively. 

The participants acclimated for 20 min in the laboratory after 

washing their faces and were assessed for skin hydration, 

elasticity, texture, and crow's feet. Skin hydration was measured 

using a Corneometer® CM825 (C+K electronic GmbH, Cologne, 

Germany); elasticity was measured using a Cutometer® MPA 580 

(C+K electronic GmbH, Cologne, Germany), and the texture and 

crow's feet were measured using a DermaTOP 3D-HE (EOTECH 

SAS, French).

4) Evaluation of adverse reactions of the skin

Adverse reactions were checked every visit by questionnaire 

and observation. In the evaluation, the subjective parameters 

were classified as itching, prickling, tickling, burning, stinging, 

stiffness, and tightening, and the objective parameters were 

classified as erythema, edema, scale, and papule.

5) Statistical analysis

Data were analyzed using the SPSS® software. The statistical 

Table 3. Composition of active ingredients of test products used in this study

No. Classification Content of active ingredient

1 Skin

Mixed herbal extract (MHE) 1%

2 Lotion

3 Essence cream

4 Eye cream

5 Cream
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significance of the differences between time points was 

determined using repeated measures analysis; a p-value<0.05 

was considered statistically significant. The change rate (%) from 

the baseline value was calculated as follows:

Change rate=((after treatment-baseline)/baseline)×100%

Results 

1. Anti-aging effect of the MHE in vitro

1) Effects of the MHE on cell viability

To measure the cell viability of the MHE on normal 

human dermal fibroblasts, the cells were treated with various 

concentrations (0.01%, 0.025%, 0.05%. 0.10%, 0.25%, 0.50%, 

0.75%, and 1.00%) of the MHE. The results suggest that MHE 

did not significantly reduce the viability of human fibroblast cells 

(Figure 1) and was safe to use at all the concentrations.

2) Effects of the MHE on pro-collagen expression

The effects of the MHE on pro-collagen type I expression were 

studied in cultured normal human dermal fibroblasts. Compared 

with normal cells, the MHE treatment with concentrations of 

0.05%, 0.10%, 0.25%, 0.50%, and 0.75% can strongly increase the 

procollagen type I content. The effect of the MHE on pro-collagen 

type I expression was found to be dose dependent (Figure 2).

3) Effects of the MHE on MMP1 and TIMP1 gene expressions

The gene expressions of MMP1 and TIMP1 were examined 

Figure 1. Effects of MHE on normal human dermal fibroblast 
cell viability. 
MHE did not significantly reduce the viability of human fibroblast 
cells. Data are shown as mean±S.D. of three experiments. 
*p<0.05 compared to control. MHE, mixed herbal extract.

Figure 2. Effects of MHE on pro-collagen type I expression in 
normal human dermal fibroblast. 
MHE can strongly increases pro-collagen type I content. Data are 
shown as mean±S.D. of three experiments. *p<0.05 compared to 
control. MHE, mixed herbal extract.

Figure 3. Effects of MHE on MMP1 and TIMP1 mRNA expression in normal human dermal fibroblast. 
MMP1 (A) and TIMP1(B) were quantified by real time PCR. The data are shown as mean±S.D. of three experiments. *p<0.05 compared 
to control. MMP1, matrix metalloproteinase-1; TIMP1, tissue inhibitor of metalloproteinases 1.
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by real time PCR. MHE significantly downregulated the MMP1 

mRNA level in a dose-dependent manner at 48 hours (Figure 

3A). Additionally, MHE downregulated MMP1 gene expression 

level to half at concentrations of 0.05% and 0.25% at 24 hours. In 

contrast, TIMP1 was increased in the cells treated with MHE at 

concentrations of 0.05%, 0.1%, and 0.25% (Figure 3B), which was 

probably related to the decrease in MMP1 expression. Thus, MHE 

downregulated MMP1 and upregulated TIMP1 and hence has a 

good anti-aging effect. 

4) Effects of the MHE on MMP1 protein expression

To investigate whether MHE attenuates skin aging, HDFn 

cells were treated with different concentrations of the MHE, 

and the protein expression of MMP1 was detected by Western 

Blotting. The results indicate that the MHE treatment significantly 

decreased the expression level of MMP1 (Figure 4A, 4B) in a dose-

dependent manner.

2. Skin improvement effect of the MHE in vivo

In comparison to the baseline, skin hydration significantly 

increased at 2 and 4 weeks after the treatment. The increments 

were 24.60% and 33.04%, respectively (Table 4 and Figure 5A). 

Skin elasticity significantly increased at 2 and 4 weeks after the 

treatment. The increments were 9.51% and 11.40%, respectively 

Table 4. Statistical data of skin hydration, elasticity, and texture

Classification Time point Mean±SD p-value3 Change from baseline (%)

Skin hydration (A.U.)1

Baseline 46.85±9.12 - -

2 weeks 58.37±8.11 0.000* 24.60▲

4 weeks 62.33±8.79 0.000* 33.04▲

Skin elasticity (mm)1

Baseline 0.633±0.061 - -

2 weeks 0.693±0.049 0.000* 9.51▲

4 weeks 0.705±0.062 0.000* 11.40▲

Skin texture (Sa, µm)2

Baseline 12.76±3.48 - -

2 weeks 13.00±2.65 0.692 1.87△

4 weeks 11.43±1.96 0.008* 10.45▼

Skin texture (Stm, µm)2

Baseline 130.48±41.24 - -

2 weeks 130.86±29.99 0.957 0.29△

4 weeks 115.33±19.98 0.012* 11.61▼
1 Increment of mean value represents improvement of skin hydration, elasticity (▲).                                   
2 Decrement of mean value represents improvement of skin texture (▼).
3 Significantly different at *p<0.05 vs. baseline. 

Figure 4. Effects of MHE on MMP1 protein expression in HDFn. 
(A) MMP-1 was analyzed by Western Blotting using specific antibodies against MMP1. b-actin served as loading control in HDFn cells. 
(B) Three independent Western Blots were quantified by densitometry using Image Lab Software. The protein expression of MMP1 
was normalized with respect to the corresponding b-actin signals of the appropriate samples. The data are shown as the mean±S.D. 
of three experiments. *p<0.05; **p<0.01 compared to control. MMP1, matrix metalloproteinase-1; MHE, mixed herbal extract; HDFn, 
human primary fibroblast cells.
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Figure 5. Changes of skin condition after application of test products for 4 consecutive weeks. 
(A) Skin hydration value, (B) Skin elasticity value (R2 parameter), (C, D) Skin texture parameters, (E, F, G, H) Crow’s feet parameters. 
Data were presented as means+standard deviation of means. (n=21). *p<0.05 vs. baseline.
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(Table 4 and Figure 5B). In the case of skin texture, all parameters 

(Sa and Stm) were significantly improved at four weeks after 

the treatment. The improvement rate of the Sa parameter was 

10.45% and that of the Stm parameter was 11.61% (Table 4 and 6 

and Figure 5C, 5D). In the case of the crow's feet, all parameters 

(Ra, Rz, area and volume) were significantly improved at 4 weeks 

after the treatment. The improvement rates of the Ra, Rz, Area 

and Volume parameters were 7.35%, 6.18%, 13.41% and 15.29%, 

respectively, (Table 5 and 6, and Figure 5E, 5F, 5G, 5H). No 

adverse reactions were observed in any of the participants during 

the test period. No itching, prickling, tickling, burning, stinging, 

stiffness, or tightening were experienced by the participants. In 

addition, no erythema, edema, scale, or papule were observed by 

the examiners.

Discussion

Skin aging is a complex biological process that is affected 

by a combination of endogenous and exogenous factors. The 

endogenous factors are genetics, cellular metabolism, hormones, 

and metabolic processes. The exogenous factors are chronic light 

exposure, contamination, ionizing radiation, chemicals, and 

toxins. Various aging factors combine leading to accumulated 

structural and physiological changes and gradual changes in 

each skin layer and to changes in the appearance of the skin, 

especially in areas where the skin was exposed to the sun 

(Cevenini et al., 2008; Ganceviciene et al., 2012). The skin is an 

organ that shows the most marks from aging. Therefore, many 

researchers are making efforts to develop new skin anti-aging 

Table 5. Statistical data of skin wrinkles

Parameter Time point Mean1±SD p-value2 Change from baseline (%)

Ra (µm)

Baseline 14.90±3.73 - -

2 weeks 14.52±3.27 0.730w 2.56▼

4 weeks 13.81±2.75 0.008*w 7.35▼

Rz (µm)

Baseline 37.00±7.54 - -

2 weeks 36.62±7.40 0.810w 1.03▼

4 weeks 34.71±6.28 0.012*w 6.18▼

Area (mm2)

Baseline 11.10±5.51 - -

2 weeks 10.938±6.8 0.868 1.53▼

4 weeks 9.61±6.24 0.028* 13.41▼

Volume (mm2)

Baseline 0.49±0.30 - -

2 weeks 0.48±0.31 0.795 2.70▼

4 weeks 0.42±0.29 0.047* 15.29▼
1 Decrement of mean value represents improvement of skin wrinkles (▼).                                   
2 Significantly different at *p<0.05 vs. baseline.
w Wilcoxon signed ranks test.

Table 6. Images of skin texture and wrinkles of subjects

Classification
Skin texture (Subject No. 04) Skin wrinkle (Subject No. 23)

Baseline 4 weeks Baseline 4 weeks

Digital image

3D image

Topo-graphy image*

*Topography image: analyzed image acquired by detecting depression of skin surface.
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materials. Traditional herbal medicines provide an interesting, 

largely unexplored source for the development of potential new 

drugs. The potential use of traditional herbal medicines for the 

development of new skin-care cosmetics has been emphasized 

recently (Kiken & Chhen, 2012). 

The purpose of this study was to develop a cosmetic ingredient 

with anti-aging and anti-wrinkle functions based on herbal 

medicines. For this, six medicinal herbs were mixed and 

extracted based on the "Yin-Yang" and "Five Elements" theory. 

To test the anti-aging effect of the MHE, we evaluated skin 

collagen production, MMP1 inhibition, and TIMP1 promoting 

effects. To elucidate whether the MHE results in wrinkle 

improvement, the inhibitory activities of MMP1 and the 

promoting activities of collagen type I synthesis and TIMP1 

were measured using HDFn cells. As a result of the test, it was 

revealed that the MHE has the effect of improving skin wrinkles 

by increasing the amount of collagen production in the HDFn 

cells and inhibiting the gene expression and protein production 

of MMP1. In addition, there is an effect of promoting the gene 

expression of TIMP1, which inhibits MMP1. It was further 

confirmed that hydration, elasticity, texture, and wrinkles all 

improved within 4 weeks compared to before use on the skin of 

the lotion, essence, eye cream, and cream applied with 1% MHE. 

Therefore, it was confirmed that the MHE has an anti-aging 

effect by improving skin wrinkles.

In this study, ultrasonic extraction used for the medicinal 

herbal extraction is an extraction method widely used in plant 

extraction along with Soxhlet extraction, immersion extraction, 

pressure extraction, reflux extraction, and accelerated solvent 

extraction. The ultrasonic extraction method has the advantage 

of low solvent usage and easy extraction; thus, it is a popular 

extraction method when considering aspects such as economic 

efficiency and time of the extraction process (Wan et al., 2006). 

There are various methods for extracting plant components, 

and different types of solvents may be used such as water and 

ethanol, or different extraction methods may be used including 

pressure extraction and reflux extraction such as ultrasonic 

extraction. In addition, the extraction conditions can be changed 

such as the extraction time, temperature, and pH. It is important 

to find the optimal extraction method for each plant because 

the type and degree of physiological activity of a plant extract 

may vary depending on the extraction method. In this study, 

six medicinal herbs were extracted using ultrasonic extraction; 

however, when other extraction methods are used, whether 

the physiologically active ingredients and skin effects change 

compared to the MHE used in this study should be clarified by 

further study.

The six herbal medicines have various medical and skin effects 

including an anti-aging effect. Therefore, it is predictable that 

by using them, the MHE has an anti-aging effect. Additionally, 

the MHE has the potential to be effective in skin-related 

whitening, as an antioxidant and anti-inflammatory agent 

and in atopy improvement. Among the components of the 

MHE, the Forsythiae fructus extract has been reported to have 

a whitening effect, and the antioxidant functions of Siberian 

ginseng, Solomon's seal, Ponciri fuctus and ginseng have been 

reported. Each extract contains various flavonoids, which also 

have antioxidant properties (Choi, 2008; Dong et al., 2017; Fathi 

et al., 2014; Huang et al., 2011; Kong & Kwon, 2021; Yang 

& Choe, 2011). Antioxidants inhibit tyrosinase and interfere 

with melanin biosynthesis, which can have a skin whitening 

effect (Briganti et al., 2003; Solano et al., 2006). Therefore, it 

is possible that MHE, which is supposed to contain flavonoids or 

other antioxidants, may have a skin whitening effect. In addition, 

the MHE, which contains herbs with anti-inflammatory and 

atopy-improving effects (Bao et al., 2016; Dong et al., 2017), 

has the potential to improve atopic dermatitis and to have anti-

inflammatory and wound healing effects. All these possibilities 

should be confirmed by further study. 

In this study, the anti-aging effect of the MHE extracted 

from six medicinal herbs with various medical and skin effects 

was confirmed, and the skin improvement effect was confirmed 

on the facial skin by applying it to cosmetics. We developed 

a new cosmetic ingredient, MHE, and confirmed its value as 

a skin anti-aging ingredient. Therefore, it is expected that 

cosmetics that include the MHE can significantly contribute to 

the improvement of skin aging.

Conclusion

In this study, MHE containing Forsythiae fructus, Tribuli 

fructus, Solomon's seal, Siberian ginseng, Ponciri fructus, and 

Ginseng showed an anti-wrinkle activity in dermal fibroblast 

cells. In addition, the moisturizing, elasticity-improving, and 

skin texture activities of the MHE were elucidated by clinical 

tests. It seems that the MHE can be used as a skin anti-aging 

ingredient in functional cosmetics.
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국문초록 

복합 약용 식물 추출물의 항노화 효과

이소연1, 안홍연1, 김우수1, 루신신3, 전향화2, 박한웅1, 하정철3, 조진훈3* 
1뉴라이프그룹 신생활화장품연구소 피부과학연구소, 서울, 한국 
2뉴라이프그룹 신생활화장품연구소, 서울, 한국 
3신생활화장품연구소, 상하이, 중국

목적: 본 연구는 음양오행의 원리를 기반으로 개발한 복합 약용 식물 추출물(mixed herbal extract, MHE) 피부 세포에서 항노화 효

능을 가지고 있는지를 확인하고 실제 화장품에 적용하여 in vivo 평가를 수행함으로써 피부 항노화 화장품 성분으로서 이용 가치를 

확인하기 위해 진행되었다. 방법: 본 연구에서는 피부 노화 방지 효과가 있는 성분 개발을 위하여 연교, 질려자, 가시오가피, 옥죽, 

지실 및 인삼을 포함하는 초음파 추출을 사용하여 MHE을 제조하였다. 이 복합 추출물을 이용해 섬유아세포에서 콜라겐 생성량 및 

콜라겐 합성 및 분해와 관련된 MMP1과 TIMP1의 발현에 미치는 효과를 확인하였다. 또한 1% MHE를 함유한 화장품을 사용하여 

피부 수분, 탄력, 결, 주름에 대한 임상 시험을 수행하였다. 결과: MHE는 pro-collagen type I 합성과 TIMP1 mRNA 발현을 촉진

할 뿐 아니라 MMP1 mRNA 및 단백질의 발현을 억제하는 효과를 가짐을 확인하였다. 또한, 1% MHE를 함유 한 화장품을 피부에 

도포한 결과, 4주 후 피부 보습, 탄력, 결, 눈가가 개선되었다. 결론: MHE가 피부 세포에서 콜라겐 합성을 촉진하고 MMP1유전자 

발현을 억제하는 효과를 가지고 있음을 확인하였으며, MHE를 적용한 화장품의 임상 시험에서 피부 개선 효과 확인하였다. 이를 통

해 MHE가 피부 항노화 화장품 성분으로서 가치가 있음을 확인하였다.

핵심어: 스킨케어, 항노화, 주름 개선, 천연화장품, 한약재
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中文摘要 

中草药混合提取物的抗衰老作用 
 
李炤燕1，安红燕1，金優秀1，陆鑫鑫3，田享和2，朴汉雄1，河正喆3，赵振勋3* 
1New Life Cosmetics 新生活化妆品研究所皮肤科学研究所，首尔，韩国 
2New Life Cosmetics 新生活化妆品研究所，首尔，韩国 
3新生活化妆品研究所，上海，中国

目的: 通过研究混合草药提取物 (MHE) 在体外和体内的皮肤抗衰老活性，确认其作为抗衰老化妆品成分的适用
性。方法: 在本研究中，使用含有连翘、蒺藜、所罗门海豹、西伯利亚人参、枳椇和人参的超声波提取法制备
MHE。MHE对真皮成纤维细胞中皮肤的抗衰老作用。抗衰老活性由 I 型胶原蛋白合成水平决定。通过 qRT-PCR 
测量基质金属蛋白酶 1 (MMP1) 和金属蛋白酶组织抑制剂 1 (TIMP1) mRNA 水平。通过印迹分析评估 MMP1 蛋
白水平。使用含有 1% MHE 的化妆品进行皮肤水分、弹性、质地和皱纹的临床测试。结果: MHE诱导I型前胶原
合成和TIMP1 mRNA表达的上调。MHE 导致 MMP1 mRNA 水平和蛋白质水平的下调。此外，在皮肤涂抹含有 
1% MHE 的化妆品后，皮肤的水分、弹性、质地和鱼尾纹在治疗后 4 周得到改善。结论: MHE在体外通过促进
胶原蛋白合成和抑制MMP1基因表达具有抗衰老作用，在体内具有改善皮肤的作用。因此，MHE 被证明具有作
为功能性化妆品成分的价值。

关键词: 护肤，抗衰老，抗皱，天然化妆品，草药


