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ABSTRACT 

Beneficial Effects on Skin Hydration and Anti-wrinkle by the 

Water Extract of Roasted Omija (Schisandra chinensis) 

 

Hayera Lee 

Biomodulation Major, Dept. of Agricultural Biotechnology 

The Graduate School 

Seoul National University 

 

Omija (Schisandra chinensis) has been constantly consumed in Asian countries. 

Donguibogam as well as many studies support that Omija has beneficial effects 

on skin health. It is reported that several compounds in Omija have anti-

oxidative activity and anti-wrinkle effects. Most of those beneficial compounds 

of Omija are organic, therefore gives low solubility in water extracting method, 

the most common processing method in industry. Roasting changes high 

molecules into the small molecules by pyrolysis, facilitating the elution of 

useful compounds. Additionally, roasting can change the compounds into more 

effective form. 

In this study, I hypothesized that the water extract of roasted Omija 

(WRO) has more effect on skin health such as hydration and anti-wrinkle 
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formation, compared to the water extract of Omija (WO). 

The WRO enhances anti-oxidant activity, increases total phenolic 

phytochemicals and flavonoid contents, while WO shows less effect.  

In human keratinocyte (HaCaT) cells, the WRO alleviated solar 

ultraviolet (sUV)-induced matrix metalloproteinase (MMP)-1 protein and 

mRNA expression, while WO shows less effect. Also, WRO suppressed the 

transactivation of AP-1 which crucial transcription factor of MMP-1. 

Additionally, WRO diminished solar ultraviolet-induced mitogen activated 

protein kinases (MAPKs) which regulate Activator protein-1 (AP-1) 

transactivation. Also, WRO increases the expression of Hyaluronan synthase 2 

(HAS2), which plays a critical role in the hyaluronic acid (HA) synthesis.  

In summary, WRO have the benefit effects on promoting anti-

photoaging against solar ultraviolet-induced skin photoaging and hydration. 
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INTRODUCTION 

 

As people grow older, it occurs dry skin and degradation of the collagen system 

in the dermis [1]. Continuous exposure to sun causes photoaging in human skin, 

through a process that occur biochemical changes [2]. Solar UV irradiation 

brings oxidative stress in human skin, it lead to over-express of matrix 

metalloproteinase-1 (MMP-1), which relates wrinkle formation [3]. sUV-

induced transcription of MMP-1 is dependent on AP-1 transcription factor as 

well as mutation of DNA have been identified [2]. Also, sUV induces mitogen 

activated protein kinases (MAPKs) signaling pathway such as extracellular-

signal regulated kinase 1/2 (ERK 1/2), c-Jun N-terminal kinase 1/2 (JNK1/2), 

and p38 and it has an important role in regulating MMPs expression [4]. 

Hyaluronic acid (HA), which exists in human skin, plays an important 

role in retaining moisture and supporting structure for skin [5]. At the plasma 

membrane, HA is synthesized by hyaluronan synthase (HAS) and is pushed 

away through the plasma membrane into the extracellular space [6]. HAS2 is 

the most common HAS in human tissue, while HAS3 is existed in tumor cells 
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or during inflammation [7]. It is known that the significance of HAS2-

dependent HA synthesis during phenotypic activation [8]. 

Omija (Schisandra chinensis) grows chiefly in Asian countries 

including China, Korea, and Japan [9]. Omija has five flavors, sour, sweet, salty, 

spicy, and bitter due to phytoestrogens, minerals, vitamins and essential oils 

[10]. Also, the fruit of Omija has been used as medical elements for many years 

[11]. According to Donguibogam, a Korean traditional medical book, Omija 

has been used for herbal prescriptions including Gamiondamtang and 

Pyeongbojinsimdan to manage weakness symptoms such as desiccated human 

body and deteriorated healthy [12, 13]. 

Many study find that Omija enhances anti-parkinsonian [14] and 

debases non-alcoholic fatty-liver disease [15], etc. In particular, the constituent 

parts of Omija is good for skin health. For instance, Schisandrin B or 

Schisandrin C, the components of Omija, offered to protect from solar 

irradiation-induced oxidative lesion in human fibroblasts [16] and rat skin 

tissue [17]. As well, Schisandrin B could attenuate UVB-induced ROS 
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production in human keratinocytes and dermal fibroblasts cells [18]. 

For decades, the medicinal plants containing Omija go through 

roasting process [19]. Roasting such as heating or steam is used for reducing 

side effects and ensuring storage, also helps easily and quickly eluted useful 

materials [20]. However, little has been known about roasted Omija on healthy 

skin like moisturizing and anti-photoaging. Therefore, I investigated effect of 

roasted Omija on skin hydration and anti-wrinkle through the measurement of 

contents associated with hydration and expression related to wrinkle formation.  

In this study, I established the optimized roasting conditions for Omija 

through enhancing anti-oxidant activity, total phenolic and flavonoid contents. 

Also, I showed decreasing sUV-induced MMP-1 expression in HaCaT cells. In 

addition, roasted Omija suppressed sUV-induced MMP-1 transcription. 

Moreover, roasted Omija diminished Activator protein-1 (AP-1) 

transactivation regulating phosphorylation of ERK pathway. Furthermore, 

roasted Omija has beneficial effects on promoting HA contents and HAS2 

expression. 
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MATERIALS AND METHODS 

 

Chemicals and reagents 

Dulbecco’s modified eagle medium (DMEM) was purchased from Hycolne 

(Long, UT, USA). Penicillin-Streptomycin Solution was purchased from 

Mediatech (Manassas, VA, USA). Fetal bovine serum (FBS) was bought from 

Seradigm (Radnor, PA, USA). The MMP-1 antibody was obtained from R&D 

systems (Minneapolis, MN, USA). Antibodies against p-ERK1/2 

(Thr202/Tyr204), total ERK1/2, total JNK1/2, total p38, total Akt, total 

MKK4, total MEK1/2 and HAS2 (Y-14) were purchased from Santa Cruz 

Biotechnology (Santa Cruz, CA, USA). The other antibodies against p-

SAPK/JNK (Thr183/Tyr185), p-SEK1/MKK4 (Ser257/Thr261), p-MEK1/2 

(Ser360), p-p90RSK (Thr359/Ser363), total p90RSK, p-Akt (Ser473), p-p70S6K 

(Thr389), total p70S6K, p-MKK3 (Ser189)/MKK6 (Ser207), total MEK3/6 

were purchased from Cell Signaling Biotechnology (Beverly, MA, USA). 

Antibody against p-p38 (pT180/pY182) was purchased from BD bioscience 

(Franklin Lakes, NJ, USA). The Protein assays reagent kits were obtained 
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from Bio-Rad Laboratories (Hercules, CA, USA).  

 

Sample preparation 

Dried Omija (schisandra chinensis) was purchased from Hanuel-jungwon 

(Mungyeong, Korea). Omija was roasted in oven at 140 and 160 °C for 5, 

10, and 15 min. Then, both roasted Omija and Omijawere crushed to 3 mm 

diameter and extracted with water. The water extraction was extracted by 

distilled water at 60°C for 60 min, in shaking incubator (Jeio tech, Daejeon, 

Korea). Each process was repeated three times. The extract solutions were 

purified with Whatman filter (110 mmØ) and dried in Freeze dryer below -

50°C (Ilshinbiobase, Gyeonggi, Korea). Each dry powder of extractions was 

dissolved in dimethylsulfoxide(DMSO) for cell treatment. 

 

Radical scavenging activity 

The method of DPPH assay was used with previous study of our group [21]. 

DPPH powder was dissolved in 80 % methanol. The mixture was shaken 
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vigorously for 20 min at room temperature in a dark. 0.3125, 0.625, 1.25, 2.5, 

5, 10 mg/mL of 3.4 L of Vitamin C were added to 96.7 L of the DPPH 

radical solution. 10 mg/mL of 3.4 L of WRO and WO Samples were also 

added to 96.7 L of the DPPH radical solution. Decolorization of DPPH was 

deter-mined by measuring the absorbance at 517 nm using a microplate 

reader (Molecular Devices, CA, USA). The relative antioxidant activities 

were expressed as a percent of inhibition, which was calculated as: % 

Inhibition = [1-(ᅀAbs of sample/ᅀAbs of control)] × 100. 

 

Total phenolic phytochemicals content assay 

The amount of total phenolic compounds in the extracts was determined 

following the Folin–Ciocalteu’s method [22]. Briefly, 50 L of extract and 

450 L water were mixed with 2.5 mL of 1:10 diluted 2 N Folin–Ciocalteu’s 

phenol reagent (Sigma-Aldrich, St. Louis, MO, USA), followed by adding 

100 L of 7% (w/v) sodium carbonate. After 90 min at room temperature, the 

absorbance was measured at 750 nm using a microplate reader. Total phenol 
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content was estimated from a calibration curve of catechin, and the result was 

expressed as mgs of catechin equivalents per 100 g of fresh weight. 

 

Total flavonoid content assay 

The total flavonoids content was calculated and expressed as rutin 

equivalents. Each extract (20 L) was mixed with 6  of 5% sodium nitrite, 

6 L of 10% aluminum chloride hexahydrate, and 40 L of 1 M sodium 

hydroxide. Then, 48 L of sterilized water was added to make a total of 200 

L of solution. The absorbance was measured at 510 nm using a microplate 

reader. Total flavonoid content was estimated from a calibration curve of 

catechin, and the result was expressed as milligrams of catechin equivalents 

per 100 g of fresh weight. 

 

Cell culture and treatments 

HaCaT cells were purchased form CLS Cell Lines Services GmbH 

(Heidelberg, Germany). HaCaT cells were cultured in DMEM with 10% (v/v) 
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FBS and 1% (v/v) penicillin/streptomycin at 37°C and 5% CO2. HaCaT cells 

were exposed to solar UV at 25 kJ/m2 in serum free media. 

 

Solar UV (sUV) irradiation 

sUV resource was purchased from Q-Lab Corporation (Cleveland, OH, USA). 

The UVA-340 lamps were purchased in the best possible simulation of 

sunlight in the critical short wavelength region from 365 nm down to the solar 

cut off of 295 nm with a peak emission of 340 nm. The percentage of UVA 

and UVB of UVA-340 lamps was measured by a UV meter and was 94.5% 

and 5.5% respectively. HaCaT cells were exposed to sUV at a dose of 25 kJ/m2 

in serum free media. 

 

Cell viability 

HaCaT cells were cultured in the 96 well plates at a density of 20×104 

cells/well and incubated in DMEM-10% FBS containing 1% 

penicillin/streptomycin at 37°C in a 5% CO2 atmosphere. Cells were starved 
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in serum-free DMEM for 24 h. After WRO and WO 12.5, 25, and 50 g/mL 

treatment, the cells were incubated for 12 h or 48 h at 37°C after sUV 

irradiation. After addition of 3 mL of MTT solution in 30 mL of serum free 

DMEM, cells were incubated for 2 h. The medium was removed and 

formazan crystals were dissolved by the addition of dimethyl sulfoxide 

(DMSO). The absorbance at 570 nm was then measured using a microplate 

reader and the water extract of WRO and WO treated cells were compared. 

 

Western blot assay 

HaCaT cells were cultured for 24 h and the cells were incubated in serum-free 

DMEM for 24 h. After that, the cells were treated with or without various 

concentrations of WRO and WO (2.5, 5 and 10 g/mL) for 1 h, followed by 

sUV (25 kJ/m2) irradiation. The media was harvested on ice, and then 

centrifuged at 18,620 g for 10 min. The protein concentration was measured 

using a protein assay reagent kits as described by the manufacturer. The 

proteins were separated electrophoretically using a 10% SDS-polyacrylamide 
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gel and transferred onto an Immobilon P membrane (MERK Millipore, 

Darmstadt, Germany). The membrane was blocked in 5% fat-free milk for 1 h, 

and incubated with the specific primary antibody at 4°C overnight. Protein 

bands were visualized using a chemiluminescence detection kit (GE healthcare, 

Little Chalfont, UK) after hybridization with the HRP-conjugated secondary 

antibody (Life technologies, Waltham, MA, USA).  

 

Gelatin zymography 

Zymography was performed in 12% polyacrylamide gel with the presence of 

gelatin (0.1% w/v) as a substrate for MMP-2. The protein samples were mixed 

with loading buffers [10% SDS, 25% glycerol, 0.25 M Tris (pH 6.8) and 0.1% 

bromophenol blue], and then run on 12% SDS-PAGE gel without denaturation. 

Afterward, the gel was washed with renaturating buffer (Life technologies, 

Carlsbad, CA, USA) for 1 h at room temperature and incubated for 16 h at 37°C 

in developing buffer (Life technologies, Carlsbad, CA, USA). After enzyme 

reaction, the gel was stained with 0.5% Coomassie brilliant blue in 10% acetic 
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acid. 

 

Real-time quantitative PCR 

HaCaT cells were treated with WRO and WO for 24 h. Samples were harvested 

in RNAiso Plus (Takara Bio, Shiga, Japan). RNA was quantified using a 

NanoDrop ND-2000 spectrophotometer (Thermo Fisher Scientific, Waltham, 

MA, USA). After reverse transcript with oligo-dT primers using a 

PrimeScriptTM 1st strand cDNA synthesis Kit (Takara Bio, Shiga, Japan), Real-

time quantitative RT-PCR was performed using IQ SYBR (Bio-Rad, Hercules, 

CA, USA) and 2 L of cDNA in triplicate with glyceraldehyde 3-phosphate 

dehydrogenase (GAPDH) as internal control. Before PCR amplification, the 

primers were denatured at 95°C for 3 min. Amplification was made up of 44 

cycles at 95°C for 10 sec, 60°C for 30 sec, and 72°C for 30 sec. PCR was 

performed by CFX Connect™ Real-Time PCR Detection System (Bio-Rad, 

Hercules, CA, USA). cDNA was probed by the following primer: MMP-1 

forward (5’-CCC CAA AAG CGT GTG ACA GTA-3’); MMP-1 reverse (5’-
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GGT AGA AGG GAT TTG TGC G-3’); GAPDH forward (5’-GAG TCA ACG 

GAT TTG GTC GT-3’); GAPDH reverse (5’-TTG ATT TTG GAG GGA TCT 

CG-3’). 

 

Enzyme-linked immunosorbent assay (ELISA) 

To determine hyaluronan contents in the conditioned medium of HaCaT cells, 

the DuoSet Hyaluronan ELISA kit (R&D system, Minneapolis, MN, USA) was 

used according to the manufacturer’s instructions. Briefly, 96 well microplate 

was coated with 50 L of the diluted capture reagent for overnight. Then, block 

buffer was added to 150 L. After 1 h, samples and standards were adding to 

50 L in reagent diluent for 2 h. And 50 L of the detection reagent was put 

into plate. After 2 h, 50 L of the working dilution of streptavidin-HRP was 

added to each well for 20 min. Then, 50 L of substrate solution was put into 

each well for 20 min. Finally, stop solution was added to 25 L and the 

absorbance at 450 nm and 540 nm was measured using a microplate reader. 
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Luciferase reporter gene assay 

The lentiviral expression vectors, including pGF-AP1-mCMV-EF1-Puro 

(System Biosciences, Palo Alto, CA, USA), and packaging vectors, including 

pMD2.0G and psPAX, were purchased from Addgene (Cambridge, MA, USA). 

pGF-MMP-1-mCMV-EF1-puro vector was gently provided by Dr, Sung-Keun 

Jung (Korea Food Research Institute, Sung-Nam, Korea). MMP-1 promoter 

were coloned to pGF vector [23]. pGF-MMP-1-mCMV-EF1-puro vectors and 

pGF-AP1-mCMV-EF1-Puro vectors and the packaging vectors (pMD2.0G and 

psPAX) were transfected into HEK293T cells using jetPEI following the 

manufacturer's instructions. The transfection medium was changed after 

transfection and the cells were then incubated for 36 h. The viral particles were 

harvested by filtration using a 0.45 mm syringe filter, then combined with 8 

g/mL polybrenes (MERCK Millipore, Billerica, MA, USA) and infected into 

60% confluent HaCaT cells overnight. The cell cultured medium was replaced 

with fresh complete growth medium for 24 h before the cells were selected for 

using puromycin over 36 h. The selected cells were then used for further 
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experiments. 

HaCaT cells were cultured for 48 h and then starved to serum-free 

DMEM for 24 h. After starvation, HaCaT cells were treated with or without 2.5, 

5, 10 g/mL of WRO and WO for 1 h, followed by 25 kJ/m2 sUV irradiation. 

Cell extracts were prepared for reporter lysis buffer (Promega, Madison, WI, 

USA). HaCaT cells for MMP-1 was lysated after 8 h. And HaCaT cells for AP-

1 was lysated after 7 h. The extracts were used for luciferase assay. MMP-1 and 

AP-1 activity in HaCaT cells were determined by using an luciferase assay kit 

(Promega, Madison, WI, USA), as described by the manufacturers. 

 

Statistical analysis 

Results are presented as means ± standard deviation (SD). Differences between 

control and sUV-irradiated control were assessed with Student’s t-test. To 

compare the difference between the sUV-exposed groups, one-way ANOVA 

was used with Duncan. The data were statistically analyzed with IBM SPSS 

Statistics ver. 23.0 (IBM, Armonk, NY, USA) and P values of less than 0.05 
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were considered statistically significant. 
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RESULTS 

The roasting enhances anti-oxidant activity, increases the amount of 

phenolic phytochemicals and flavonoid content. 

Commonly, roasting process have an influence on raising anti-oxidant activity 

[24-26]. Therefore, I identified the roasting effect of Omija.  

Omija was roasted and extracted by distilled water (Fig. 1A). Then, 

the water extract of roasted Omija (WRO) and Omija (WO) were investigated 

anti-oxidant activities. WRO and WO were improved anti-oxidant activities 

(Fig. 1B). Then I measured the amount of phenolic phytochemicals and 

flavonoid contents. WRO and WO raised amount of phenolic phytochemicals 

(Fig. 1C) and flavonoid contents (Fig. 1D). Especially, WRO improved anti-

oxidant activity, and increased total phenolic phytochemicals and flavonoid 

contents than WO. 

Furthermore, I investigated MMP-1 activity using MMP-1 

transactivation HaCaT cells (Fig. 1E). And inhibitory efficacy of MMP-1 
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activation showed in WRO. Through the results, I chose the roasting time and 

temperature at 160°C for 5 min. 
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Figure 1. WRO have more anti-oxidant activity, total phenolic 

phytochemicals and flavonoid content than WO. 
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A. Process to get the WRO samples. B. Anti-oxidant activity, total phenolic 

phytochemicals and flavonoid content of WRO and WO through DPPH 

radical scavenging assay, total polyphenol content assay, and total flavonoid 

content assay which described in the Materials and Methods. 

  



 

２０ 

 

The water extract of roasted Omija decreased sUV-induced MMP-1 

protein, mRNA level and gene transactivation 

To understand whether WRO has the anti-photoaging effects, the MMP-1 

protein, gene expression level and transactivation of MMP-1 were investigated. 

WRO alleviated MMP-1 protein (Fig. 3A) and mRNA level (Fig. 3B) in 

HaCaT cells. And the level of MMP-1 transactivation was decreased it in dose-

dependent manner (Fig 3C). Used sample of WRO and WO have no toxicity 

in the concentrations (Fig. 3D). All these results were compared in identical 

doses with WO.  
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Figure 2. WRO inhibited sUV-induced signaling pathways. 

A. MMP-1 protein expression of WRO and WO on HaCaT cells. HaCaT cells 

were treated with WRO and WO 2.5, 5, 10 g/mL for 1 h, and exposed 25 

kJ/m2 sUV. After irradiation, HaCaT cells were incubated at 37°C for 48 h. 

The levels of MMP-1 and MMP-2 expression were determined by using 

western blot and gelatin zymography analysis. And mRNA levels were 

analyzed as real-time quantitative PCR described in the Materials and 
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Methods. Data (n=3) represented the mean values ± SD. 

B. MMP-1 mRNA levels of WRO and WO. Cells were pretreated with WRO 

and WO at the indicated concentrations for 1 h, and exposed 25 kJ/m2 sUV on 

HaCaT cells. The mRNA was collected after 24 h. It was analyzed as real-time 

quantitative PCR described in the Materials and Methods. Data (n=3) 

represented the mean values ± SD. 

C. Effect of WRO and WO on MMP-1 transactivation. HaCaT cells were 

pretreated with WRO and WO at the indicated concentrations for 1 h, and 

exposed 25 kJ/m2 sUV at 37°C. Cell extracts were collected after 8 h in HaCaT 

cells. MMP-1 transactivation was measured using a luciferase reporter gene 

assay as described in the Materials and Methods. Data (n=3) represented the 

mean values ± SD.  
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The water extract of roasted Omija suppressed AP-1 tansactivation 

AP-1 transcription factor plays an important role in sUV-induced 

transactivation of MMP-1. I measured the level of AP-1 transactivation in 

HaCaT cells with presence or absence of WRO treatment. sUV-induced AP-1 

transactivity was measured in the presence of WRO in HaCaT cells (Fig. 4A). 
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Figure 3. WRO decreased AP-1 transactivation on transfection cells. 

A. Effect of WRO on AP-1 transactivation. Cells were pretreated with WRO 

at the indicated concentrations for 1 h, and exposed 25 kJ/m2 sUV at 37°C. 

Cell extracts were collected after 7 h. AP-1 transactivation was measured using 

a luciferase reporter gene assay as described in the Materials and Methods. 

Data (n=3) represent the mean values ± SD. 
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The water extract of roasted Omija diminished sUV-induced the 

phosphorylation ERK pathway in HaCaT cells 

sUV induces MAPKs signaling pathway and it has an important role in 

regulating MMPs expression [4]. Thus, I perform kinase assay of MAPKs. 

As a result, the effect of WRO in sUV-induced MAPKs signaling pathway 

was evaluated. WRO decreased 25 kJ/m2 sUV-induced MEK1/2, ERK, 

p90RSK signaling pathway in HaCaT cells. In hence, it did not reduce JNK, 

p38, Akt signaling pathway in HaCaT cells. From the result, inhibitory effect 

of WRO on MAPKs ERK signaling pathway load to the suppression of AP-

1 transactivation. 
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Figure 4. WRO diminished sUV-induced ERK signaling pathways. 

A. Effect of WRO on sUV-induced MEK1/2, ERK signaling pathway in 

HaCaT cells. B. Effect of WRO on sUV-induced phosphorylation of Akt-

p70S6K signaling pathway in HaCaT cells. C. Effect of WRO on sUV-induced 

MAPKs (JNK, p38) in HaCaT cells. The cells were lysated as described in the 

Materials and Methods, after WRO treatment and 25 kJ/m2 sUV irradiation. 
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Phosphorylated and total form of proteins were determined by Western 

blotting as described in the Materials and Methods. Total forms of each protein 

were used as a loading control. 
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The water extract of roasted Omija increases hyaluronic acid contents 

and HAS 2 expression 

To examine the hydration effect of WRO, ELISA was performed (Fig. 2A). 

WRO 2.5, 5, 10 g/mL treatment effectively increased HA concentration in 

HaCaT cells, while WO treatment increased HA concentration a little bit. To 

investigate that how WRO elevated HA contents, I measured the protein 

expression levels of HAS2, a critical enzyme in the production of HA in 

HaCaT cells (Fig. 2B). WRO 2.5, 5, 10 g/mL treatment significantly 

increased HAS2 expression of a concentration-dependent manner. The cell 

viability of WRO and WO was evaluated using MTT assay on HaCaT cells 

(Fig. 2C). WRO and WO did not show cytotoxicity. 
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Figure 5. WRO increases the HA contents and HAS2 expression in HaCaT 

cells. 

A and B. HA contents and HAS2, β-actin expression of WRO and WO. 

HaCaT cells were pretreated with WRO and WO at the indicated 

concentrations at 37°C for 12 h. HA contents analysis was measured by 

ELISA which described in the Materials and Methods.  
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DISCUSSION 

 

 

As get aging, dry skin and collapsing of the collagen system are major 

consideration in the human skin [1]. The arid skin brings peeling or flaking 

thus it causes weaker barrier quality [27]. And UV light is the major risk 

elements for photodamage to the dermis by leading to exhaustion of the dermal 

extracellular matrix and chronic alterations in dermis construction [28]. 

Therefore, upregulation of HA levels and inhibition of MMP-1 are major 

significance for maintaining skin health during aging. 

Based on wavelength, UV radiation is divided into three types: UVA 

radiation (320-400 nm) passes through the dermis, UVB radiation (280-320 nm) 

is absorbed into epidermis, and UVC (200-280 nm) is blocked by the ozone 

layer [29]. So, solar UV irradiation brings oxidative stress in skin [30], it causes 

overexpression of MMP-1 [3], which relates wrinkle formation. And MMP-1 

overexpression leads to the degradation of collagen systems through the 

induction of transcription factor AP-1 [31]. AP-1 is a critical effector in the 



 

３１ 

 

MAP kinase pathways such as JNK, p38, ERK MAP kinase in human skin cells 

[31, 32]. 

HA, which have capacity of holding moisture in the dermis, is 

synthesized by the HAS1, HAS2, and HAS3 enzymes at the cell membranes 

[6], especially HAS2 is an important enzyme in the HA production [8]. 

In East Asia, Omija is used as materials for traditional medicine [9]. 

According to recently research, Omija has effect on anti-parkinsonian [14], 

regulation of non-alcoholic fatty-liver disease [15], in addition to skin health 

such as anti-wrinkle [16-18]. For this reason, many research has been 

progressed using ethanol or methanol extract of Omija due to extraction 

efficiency, although Omija is mainly used for water extract or syrup 

applications in industry. For a long time, many pharmaceutical plants including 

Omija have undergone roasting procedure [19]. Roasting like calefaction or 

steam supports minimizing bad reactions and storage enlargement. Moreover, 

roasting helps readily and rapidly flowed out valuable substances [20], thus 

process of roasting can add more values to Omija. 
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According to study of roasted Omija, roasting temperature and time 

were tested in the range of 160-200°C [33]. However, I found that heating for 

too long at the highest temperatures reduces the quality of the product by 

burning or drying out the fruit due to moisture contents in Omija (data not 

shown). I thought the appropriate temperature of Omija is 160°C presented in 

this thesis considering efficacy and the commercialization. 

In general, physiological active compounds of Omija is known to be 

more suitable for dissolving in ethanol or methanol because of the solubility, 

even though Omija is used for water extract or syrup applications in industry. 

But, I identified that the water extract of roasted Omija had more solubility than 

the water extract of Omija at the same concentration. It can look forward to be 

improved solubility due to degrading ingredients or creating unexpected 

ingredients in Omija by roasting. So, it is needed to analysis to determine which 

components of WRO and WO are different, using chromatography such as 

HPLC-MS in further study. 

In this study, I found that the water extract of roasted Omija had more 
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anti-oxidant activity, total phenolic phytochemical and flavonoid contents than 

the water extract of Omija. In addition, it also showed positive effects on skin 

hydration and anti-wrinkle. To be specific, roasted Omija decreased expression 

of MMP-1 protein, mRNA level and gene transactivation, this results showed 

they alleviated skin wrinkle formation. Furthermore, roasted Omija suppressed 

AP-1 transactivation regulating phosphorylation of ERK pathway. As well, 

roasted Omija promoted HA concentration and HAS2 expression, it related to 

skin hydration. 

In conclusion, compared to the water extract of Omija, the water extract 

of roasted Omija has bigger potential to be utilized for food and cosmetic 

applications. 
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국문초록 

 

 

오미자는 동의보감에 허로(虛勞)를 보하여 얼굴을 빛나게 한다고 

기록 되어있으며, 항염증 효과, 주름개선 효과 등 피부와 관련된 

생리적 기능이 연구를 통해 입증 되어있다. 오미자의 피부 건강 

개선에 대한 논문 및 특허는 주로 에탄올, 메탄올 추출물을 이용

한 실험이었으며, 오미자의 열수 추출물은 상대적으로 효능이 없

다고 보고되어왔다. 하지만 오미자는 실제 식품 산업에서 당 절

임 혹은 열수 추출물로 이용되며, 에탄올 추출물의 경우 화재 등 

안전 문제와 비용 때문에 산업적으로 이용되기 어렵다는 문제점

이 있다. 열수 추출을 이용하면서도 피부 개선 효능을 극대화시

키는 방안을 생각하던 중, 예로부터 오미자는 볶거나 찌는 등의 

포제(炮製) 가공 처리로 약물 유효성분의 용출을 돕고 치료효과

를 높이기 위해 이용되고 있다는 것을 알게 되었다. 



 

４０ 

 

피부 주름의 경우 자외선 노출에 의해 유도된 콜라겐 분해

효소 (Matrix metalloproteinase, MMP-1) 에 의해 발생하며, 자외

선에 의해 활성화된 전사인자 Activator protein-1 (AP-1) 이 전사

과정을 촉진하면서 MMP-1이 분비되게 된다. 연구 결과, 로스팅 

오미자 열수 추출물이 인간 피부각질형성세포에서 자외선에 의

해 유도된 MMP-1의 발현을 농도 의존적으로 억제하였으며, 이

는 MMP-1의 전사 과정 역시 저해됨을 확인하였다. 또한, 로스

팅 오미자 열수 추출물은 MMP-1의 주요 전사인자인 AP-1을 효

과적으로 억제하였다. 작용 기전을 명확히 확인하기 위해 

MAPKs(Mitogen-activated protein kinases) 신호전달 체계를 알아

보았다. 연구 결과, 로스팅 오미자 열수 추출물은 인간 피부각질

형성세포에서 자외선으로 유도된 MEK 1/2, ERK, p90RSK의 인산화

를 감소시켰다. 
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보습의 경우 피부 표피와 진피에 존재하는 히얄루로닉 엑시

드(Hyaluronic acid, HA)의 함량에 따라 피부 속 수분 유지가 결

정되며 HA의 경우 주로 히얄루로닉 엑시드 합성효소 2 

(Hyaluronan synthase 2, HAS2)에 의해 합성된다. 연구 결과, 로스

팅 오미자 열수 추출물이 인간 피부각질형성세포에서 오미자 열

수 추출물보다 HA의 함량과 HAS2 발현이 높음을 확인하였다. 

 본 연구 결과를 통해 기존 피부 주름 억제 효능이 있다고 

알려진 오미자 열수추출물보다 로스팅한 오미자 열수추출물이 

보습 효능이 우수하고, 자외선으로 유발되는 콜라겐 분해 효소인 

MMP-1 활성을 저해하는 효능이 우수함을 알 수 있었다. 이를 

통해 로스팅한 오미자가 주름 개선 및 예방용 기능성 식품 또는 

화장품을 개발하는데 유용하게 이용될 수 있음을 제시하였다. 

 



 

４２ 

 

주요어 : 오미자; 로스팅; 주름; 보습; HAS2; MMP-1; 인간 각질

형성세포; 
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