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SUMMARY

Ginseng ( Panax ginseng C.A. Meyer) is one of the most widely used herbal medicines in

the world. It is widely accepted that wild ginseng is more active than cultivated ginseng in

chemoprevention. However, little has actually been reported on the difference of wild ginseng

and cultivated ginseng. This project was performed to develop the diagnostic technologies to

distinguish wild ginseng from cultivated ginseng and to develop high functional products of

cultivated wild ginseng.

In order to identify wild ginseng-specific genes, we used suppressive subtraction

hybridization (SSH). And we successfully found some noble genes like NRT2 gene (designated

p-NRT2), chloroplast rpoC1 gene (p-rpoC1), p-psbB and p-GAPDH which were significantly

up-regulated in the wild ginseng as compared with the cultivated ginseng. RT-PCR results

showed that the mRNA expression of these genes were highly up-regulated in wild ginseng

compared with cultivated ginseng.

For industrial application, development of the product using the wild ginseng is researched.

We paid attention to increasing the contents of the ginsenoside Rd, Rg3, and Rh2 and

compound K which have the anticancer effect. This research succeeded in increasing these

ginsenosides by applying the various methods, such as red ginseng production technology,

enzymatic treatment, and acid treatment for decomposition technique, etc. But additional

research has to be progressed in the near future. Through these researches, we expects that

development of international products using wild ginseng and industrialization will be made

sooner or later.
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제 장 국내 외 기술개발 현황2 . ·
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제 장 연구개발의 내용 및 결과3 .
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◦
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◦
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D/B
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◦ ㆍ

◦

◦

◦

◦
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Glass bulb T3
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◦

ㆍ

◦
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◦
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◦

◦

◦
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(2) Suppressive Subtraction Hybridization (SSH)

( ) SSH

RNA extraction and PCR-based Substraction:①

Total Cellular RNA(Qiagen, Hilden, Germany) , Promega PolyAtract mRNA╺

Isolation Kit mRNA . PCR-select cDNA Subtraction Kit (Clontech, USA)

Primer cDNA Control cDNA

Rsa I . Adaptor 1 Adaptor 2R 5 `-terminal, 3 ``-terminal′ ′

2 Hybridization Substraction . Substraction cDNA

cDNA PCR .

②

TOPO TA Cloning Kit (Invitrogen,USA) pCR 2.1 Vector PCR Product╺

Cloning .

DNA Genebank╺

.

PCR Perkin-Elmer thermal Cycler (GeneAmp PCR system)╺

30 .

94°C 30 sec -> 56°C 30 sec -> 72°C 1min

( )

cDNA① :

Total Cellular RNA(Qiagen, Hilden, Germany) , Promega PolyAtract mRNA╺

Isolation Kit mRNA .

RNA Spectrophotometer RNA mode (260 280 nm) .╺

(reverse transcription) 2 g total╺ μ

RNA oligo (dT)12-18 primer (100pmole/ l) 70°C 10 ,μ

. 1st strand buffer (50mM tris-HCl(pH 8.3), 75 mM KCl, 3mM

MgCl20, 10mM dithiothreitol, 500 M dNTP, 20 unit RNase Inhibitor 200unitμ

M-MLV reverse Transcriptase 37°C 60 , 70°C

15 .

RT-PCR② :

full-length cDNA PCR .╺

PCR 50 mM KCl, 10 mM Tris-HCl(pH 8.3), 1.5 mM MgCl╺ 2, 100 / , 0.2 mM㎍ ㎖

dNTPs, 1.25 Taq (Perkin-Elmer) 50 pmol primer 50 ㎕
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.

PCR 94 1 , 55 1 , 72 2 35 .╺ ℃ ℃ ℃

.╺

2. Suppressive Subtraction Hybridization (SSH)

(3) PCR-RAPD

( ) DNA

-

1.0% agarose gel 10 DNA DNA㎕

( 3).

( ) PCR DNA
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- SIMSP

primer (Forward: 5‘-AGGGGTCTTGCTATAGCGG. AAC-3’, Reverse:

5‘-AGTCTTAATTTCATATTTTCGTATG-3‘) SIMGS primer (Forward:

5’-CTATAGCGGAACACGAGGGA-3‘, Reverse: 5’-AGTTCGCCACCAACTGTAGC-3‘)

SIM2 primer (Forward:5’-CTATAGCG GAACACGAGGGA-3‘Reverse:

5’-ATACCAAGCGCTCGCTAATG-3‘) PCR .

- SIMSP primer 359 bp(base pairs), SIMGS primer 210 bp, SIM2 primer

290 bp(Fig. 10-2) .

1 2 3 4

3. Identification of the genomic DNA of ginseng.

1, Chinse ginseng, 3 years; 2, Chinse ginseng, 5 years; 3, Panax ginseng; 4,

Cultivated-wild ginseng.

4. The marker primer of chloropast DNA in Panax ginseng.

( ) RAPD

- PCR-RAPD(Randomly-Amplified polymorphic DNA)

, , ,
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. primer (2003)

primer-3 (5'-GTGTGCGATCAGTTGCTGGG-3'), primer-6

(5'-ATGTGTGCGATCAGTTGCTG-3'), primer-9 (5'-AATGTGTGGCAAGC

TGGTGG-3') 53 54 °C 1,000-1,500 bp

.

. Ginsenoside

(1) HPLC ,

( )

- Rotary vacuum evaporator Eyela (Tokyo Co.) , HPLC

Varian 9012 Solvent Delivery System, Varian Variable Wavelength

9050 UV-VIS detector, Autosampler Varian 9300 . AcCN, MeOH

HPLC ,

.

( )

- (1-20 g) 80% MeOH 100-500 3 3㎖

80% MeOH . 80% MeOH

n-hexane, EtOAc n-BuOH

n-BuOH . n-BuOH

( 5).

Ginseng (1 –5 g)

80 %MeOHext.

Hexane layer H2O layer

H2O layerEtOAclayer

BuOHext.

Extracted with 80 %MeOHfor 3hrs(3 times) / Reflux

Filteration& Evaporation

EtOAc–H2O (1:1)

BuOH–H2O (1:1)

H2O layer

Hexane –H2O (1:1)

Ginseng (1 –5 g)

80 %MeOHext.

Hexane layer H2O layer

H2O layerEtOAclayer

BuOHext.

Extracted with 80 %MeOHfor 3hrs(3 times) / Reflux

Filteration& Evaporation

EtOAc–H2O (1:1)

BuOH–H2O (1:1)

H2O layer

Hexane –H2O (1:1)

5. Manufacturing process of crude saponin by extraction and fraction
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( ) HPLC

- HPLC column Capcell Pak C18(150×4.6 , 5 , Shiseido Co.) 1㎜ ㎛

/min, column 40 , 20 UV 203 .㎖ ℃ ㎕ ㎚

Table 1. .

Table 1. HPLC condition for analysis of ginsenosides

Instrument

Pump 9012 Solvent Delivery System, Varian Co.

Detector
9050 Variable Wavelength UV-VIS Detector,

Varian Co.
Autosampler 9300 Autosampler, Varian Co.

Column
Capcell Pak C18 (150 × 4.6mm: 5 ), Shiseidoμ

Co.

Operating condition

UV Absorbance 203 nm
Column temp. 40℃

Injection vol. 20㎕
Mobile phase A Water

Mobile phase B Acetonitrile
Gradient profile Time(min) %A %B Flow( /min)㎖

0:00 82 18 1.0
25:00 78 22 1.0

55:00 70 30 1.0
75:00 60 40 1.0

90:00 50 50 1.0

( )

- ginsenoside Rb1, Rb2, Rc, Rd, Re,

Rf, Rg1, Rg3, Rh1 Rh2 10 100 / MeOH 1㎍ ㎖

0.45 membrane filter ,㎖ ㎛

n-BuOH 10 MeOH 1 0.45 membrane㎎ ㎖ ㎛

filter .

( )

- ginsenoside Rb1, Rb2, Rc, Rd, Re, Rf, Rg1, Rg3, Rh1 Rh2 10

500, 400, 300, 200, 100, 50 /㎍ ㎖

ginsenoside (X ) (Y )

. ginsenoside R2 Table
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2. Table 3. .

Table 2. Equation and R
2

value of ginsenosides

Sample Equation R2

Ginsenoside Rb1 y = 2211.5x - 848.88 0.9998

Ginsenoside Rb2 y = 1230.2x + 3108.7 0.9996

Ginsenoside Rc y = 2318.7x - 4200.7 0.9996

Ginsenoside Rd y = 2480.0x - 1937.1 0.9996

Ginsenoside Re y = 2233.5x - 3970.4 0.9992

Ginsenoside Rf y = 2800.5x - 3853.2 0.9998

Ginsenoside Rg1 y = 2666.8x - 1945.9 0.9995

Ginsenoside Rg3 y = 2618.3x + 845.58 0.9997

Ginsenoside Rh1 y = 2450.7x - 5594.0 0.9997

Ginsenoside Rh2 y = 1826.9x - 31205 0.9929

Sample 80% MeOH
extract(%)

n-BuOH
fraction(%)

1. Wild Ginseng 9.03 2.65

2. Cultivated wild ginseng 6.66 1.20

3. Cultivated Ginseng 4 years 15.62 2.07

4. Cultivated Ginseng 6 years 20.71 0.73

5. Cultivated wild red ginseng 53.70 4.16

6. Cultivated Ginseng 4 years 19.06 2.34

7. Cultivated Ginseng 6 years 20.92 1.56

Table 3. Yield of 80 % MeOH extraction and n-BuOH fraction on

various ginsengs

( ) 10 HPLC chromatogram chromatogram

- HPLC ginsenoside Rb1, Rb2, Rc,

Rd, Re, Rf, Rg1, Rg3, Rh1 Rh2 chromatogram

. 5

.
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2.

.

1

3), 14), 15) .

. ( )

, Totㆍ

al antioxidant capacity(TAC), Oxygen radical absorbance capacity(ORAC)

Total phenolic content, 1,1-Diphenyl-2-picrylhydrazyl(DPPH) ,

Reactive oxygen species (ROS) .

(1) Total antioxidant capacity (TAC)

- Total antioxidant status( ) Trolox equivalent antioxidant capacity (TEAC)

17) Erel18) TAC . pH

2,2'-azinobis (3-ethylbenzothiazoline-6-sulfonate, ABTS) H2O2

ABTS+ .

ABTS+ , 660 ㎚

.

- TAC 0, 2.25, 4.5, 9.0, 22.5, 33.75 45 n-mol Trolox

. Trolox

TAC nmol Trolox equivalent

.

(2) Oxygen radical absorbance capacity (ORAC)

- TEAC ORAC assay Huang 19)

37 excitation 485 emiss-ion 530 2℃ ㎚ ㎚

36 . ORAC assay free radical

inhib-ition method fluorescein

, peroxyl rad-ical 2,2'-azobis (2- amidinopropane) dihydrochlo

ride ( AAPH) .

free radical .

- 0, 0.02, 0.2, 1 2 nmol gallic acid ,

area under the curve (AUC) . ORAC AUC

nmol gallic acid equi-valent .



- 34 -

(3) Total phenolic content

- phenolic gallic acid Sin-gleton Ortho

fer20) 760 .㎚

phenolic 0, 4.69, 9.38, 18.75, 37.5, 62.51 93.75 nmol gallic

acid .

- Gallic acid phenolic

phenolic nmol gallic acid equivalent .

(4) 1,1-Diphenyl-2-picrylhydrazyl (DPPH)

- 1,1-Diphenyl-2-picrylhydrazyl ( DPPH) free radical Malterud 21)

. DPPH (45 / methanol) 515㎍ ㎖

30 5 .㎚

- Free radical pyrogallol (125 / DMSO) 100%㎍ ㎖

.

(5)

- thiobarbituric acid reacti

ve substances ( TBARS) . (0.5

/ ) 10 mol FeSO㎎ ㎖ μ 4 100 mol ascor-bic acid 37μ ℃

60 . Stacey Klaassen22)

excitation 530 emission 590㎚ ㎚

.

- TBARS 0, 0.063, 0.127, 0.253, 0.506, 1.013 2.025 nmol

1,1,3,3,-tetraethoxypropane .

(6) Reactive oxygen species (ROS)

- 2',7'-dichlorofluorescin diacetate(DCFH-DA) sodium hydroxide DCFH

(deesterification) DCFH ROS

dichlorofluorescein(DCF) . 1 M Hμ 2O2 10 Mμ

FeSO4 ROS . DCFH DCF

ROS, H2O2 radical . DCF

LeBel 23) SPECTRAmax GEMINI XS Microplate Spectrofluorometer

(Molecular Devices, Sunnyvale, CA, USA) .

ROS .

, 96-well plate 100 l 40 mM Tris 10μ ㎕

50 l DCFH . DCFH 37 20μ ℃

10 M H㎕ μ 2O2 20 100 M FeSO㎕ μ 4 (0 min),
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excitation 488 emission 525 2 10 (10min)㎚ ㎚

.

(7)

- bovine serum albumin(BSA) Lowry 24)

.

(8) Superoxide radical

- Superoxide radical Liu
25)

. 20 ㎕

62 uM nitro blue tetrazolium(NBT) 98 M -nicotinamide adenineμ β

dinucleotide(NADH) 20 mM Tris (pH 8.0) 800 , 20 mM㎕

Tris 80 ul 33 M phenazine methosulfate(PMS) 100 .μ ㎕

, PMS/NADH superoxide radical NBT

formazan , formazan 560 nm 10

. [(

- )/ ]×100 .

(9) Hydroxyl radical assay

- Hydroxyl radical Halliwell 26) .

50 2.5 mM 2-deoxy-D-ribose 10 mM PBS 345㎕ ㎕

, 1 mM FeCl3 1.04 mM EDTA 50 ul, 1 mM ascorbate 50 ul 0.1M H2O2

5 ul . 37 10 , 2.8% trichloroacetic acid 500 ul℃

1% 2-thiobarbituric acid 250 95 8 .㎕ ℃

532nm , hydroxyl radical [(

- )/ ]×100 .

(10)

- SPSS Version 10.0(for Windows, U.S.A.) ,

,

Duncan's multiple range test p<0.05

.
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.

(1) AXCIN2

- . LOVO

SNU601

AXCIN2 PCR .

(2)

- CT-26

.
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3.

- ginsenoside-Rg3

ginsenoside-Rh2 compound K .

ginsenoside-Rg3 ginsenoside-Rh2

compound K

,

TLC HPLC

.

.

(1) ginsenoside

- ginsenoside

95-100 15 .℃

95-100 72℃

.

(1) ginsenoside

-

5 .㎛

11) ( ) cellbiotec( ) ATP

(Lactobacillus rhamnosus, Lactobacillus plantarum, Bifidobacterium lactis)

1% 37 clean banch 7 , 1, 2,℃

4, 7 HPLC 10 ginsenoside

.
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.

(1)

- 5g 250ml 5M HCl 10% pH 5, 4.5, 4,

3,5 . 121 15 . 5M NaOH℃

6.5 . (0.5ml) 1-butanol

vortex 1-butanol .

methanol TLC .

- (4~5g) 80% methanol 200ml

1 2 .

rotary evaporator ethyl acetate

1-butanol .

5mg 1ml methanol HPLC

.

(2) ginsenosides

- 0.06% ginsenosides 0.4% 0.04 M , 18% ethyl alcohol

37 TLC .℃

(3) -galactosidase AFβ

- (5g/250ml) pH 4.0 121 15℃

. pH 4.5 100mg -galactosidase AFβ

45 6, 12, 24, 48 butanol methanol℃

TLC . HPLC HPLC

.

(4) -galactosidase FC30β

- (5g/100ml) 80 30 10% pH 4.5℃

100 mg -galactosidase FC30 50, 60, 70β ℃

1, 2, 3 TLC HPLC .
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(5) -Galactosidase FC30 -galactosidase Fβ β

- (5g/100ml) 80 30 10% pH 4.5℃

100 mg -galactosidase FC30 60, 70 1,β ℃

2, 3 100 mg -galactosidase F 55 24β ℃

.

(6) TLC

- Silica gel G-60 F254 TLC plate chloroform-methanol-water

(65:35:10) 20% 105-110 10℃

.

(7) HPLC

- HPLC Varian 9012 Capcell Pak C18 (150×4.6mm)

Water acetonitrile 82:18 20:80

1ml/min 203 nm .
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3 .

1.

.

(1) SSH

( ) p-NRT2

-

suppressive subtraction hybridization

.

(high affinity nitrate transporter) NRT2 ,

pNRT2 . RT-PCR pNRT2

, .

pNRT2 .

- pNTR2

, ,

pNRT2 .

pNRT2

( 6).

6. pNRT2 gene expression
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7. Gene expression of pNRT2

( ) p-GAPDH

- GAPDH

(glyceraldehyde 3-phosphate dehydrogenase) , pGAPDH-w

. RT-PCR pGAPDH-w

. pGAPDH-w

( 8-11).

CCTGGTGGTGCAAAGAAGGTTGTGATTTCTGCGCCTAGCAAGGATGCACCCATGTTTGTTGTGGGT

GTCAATGAGAAGGAATACAAGCCTGAACTTGACATTGTCTCTAATGCTAGCTGCACTACCAATTGT

CTTGCTCCTCTGGCCAAGGTTACATGAACTCCTTTTTCAAATACAAGTATATACTGGCATTGTTGAT

ATATAAATTCAATAACCTCTGGTCTTTCTTCTTAAAATTTTGCAGGTTGTTAATGATAGATTTGGCA

TTGTTGAGGGGCTCATGACAGGGGAATTCCAGCACACTGGCGGCCGTTACTAGTGGATCCGAGCTC

GGTACCAAGCTTGGCGTAATCATGGTCATAGCCTGGTTTCCAG

8. Determined DNA sequence of putative wild Panax ginseng pGAPDH-w gene. (Novel

sequence are in red)
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9. DNA sequence alignment of pGAPDH-w gene with known pGAPDH genes

across species. (Novel sequence are in red)

10. Quantitative real-time RT-PCR analysis of pGAPDH-w transcripts.

11. RT-PCR analysis of differential expression of pGAPDH-w genes.
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( ) p-psbB

- chloroplast p-psbB

, thylakoid membrane

. RT-PCR chloroplast p-psbB

.

- chloroplast p-psbB

( 12-16).

CCTGATCCCATTGATAACGAGTAGGCCCAAATAATTCGATCAGGGTAGTTGCTGAACCATACCACA

TAGTTCCGGCAACAACAAAAGCTGCAAAAAAGACAGCAGCGATACTACTGGAAAGGACGGTTTCAA

TATTGCCCATACGCAATCCTTTGTATAGACGTTGGGGCGGGCGGACACTAAGATGGAATAGACCGG

CCAATATACCCAATGTCCCTGCTGCAATATGATGAGAGGCTATTCCTCCCGGAACAAAAGGATCAA

AACCTTCCACACCCCACGCTGGATTTACAGATT

12. Determined partial DNA sequence of putative Panax ginseng Chloroplast rpo -psbB

gene

13. Nucleotide and predicted amino acid sequences of Panax ginseng p-psbB.
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14. RT-PCR analysis of differential expression of p-psbB genes.

15. Quantitative real-time RT-PCR analysis of p-psbB transcripts.

16. Organization of photosystem II and p-psbB (Cp47) protein in the thylakoid

membrane.
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( ) chloroplast p-rpoC1

-

rpoC1

, RT-PCR chloroplast rpoC1

.

- chloroplast rpoC1

( 17-18).

17. RT-PCR analysis of differential expression of p-rpoC1 genes.

18. Schematic diagram of rpoC1 subunit in RNA polymerase.

( ) genomic DNA PCR-RAPD

, DNA 1.0% agarose gel

.

( 19-23).
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1    2   3

**

*

1    2   3

**

*

19. PCR-RAPD -1. , 2. , 3.

1  2  3 1  2  3 1  2  3 1  2  3 1  2  3 1  2  3

1    2    3 1    2    3 1    2    3 1    2    3

1  2  3 1  2  3 1  2  3 1  2  3 1  2  3 1  2  3

1    2    3 1    2    3 1    2    3 1    2    3

20. RAPD using primer-3. 1, Chinse ginseng; 2, Panax ginseng; 3, Cultivated-wild

ginseng.

1    2   3

**
*

1    2   3

**
*

21. the difference of RAPD using primer-3. 1, Chinse ginseng; 2, Panax ginseng; 3,

Cultivated-wild ginseng. *, 1000-1500 bp DNA fragment: **, 900 bp DNA fragment.
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1   2  3 1  2  3 1  2  3   1  2  3 1  2  3 1  2  3

1   2  3 1  2   3 1   2   3 1  2   3

1   2  3 1  2  3 1  2  3   1  2  3 1  2  3 1  2  3

1   2  3 1  2   3 1   2   3 1  2   3

22. RAPD using primer-9. 1, Chinse ginseng; 2, Panax ginseng; 3, Cultivated-wild

ginseng.

1    2   3

**

*

1    2   3

**

*

23. the difference of RAPD using primer-9. 1, Chinse ginseng; 2, Panax ginseng; 3,

Cultivated-wild ginseng. *, 1000-1500 bp DNA fragment: **, 600 bp DNA fragment

-

,

,

.

.
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. Ginsenoside

(1)

-

, 5 10

( 24-26).

0

1

2

3

4

5

6

7

8

9

m
g
/g

24.

CG: , 5y K-CWG: 5 , 10y K-CWG: 10

10y C-CWG: 10 , WG; 20-30

Rg3: ginsenoside-Rg3, Rh2: ginsenoside-Rh2, Rg1: ginsenoside-Rg1, Rb1: ginsenoside-Rb1

0

0 .5

1

1 .5

2

2 .5

m
g
/g

25.

CG: , 5y K-CWG: 5 , 10y K-CWG: 10
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10y C-CWG: 10 , WG; 20-30

0
0 .5

1
1 .5

2
2 .5

3
3 .5

4
4 .5

5

C G 5 y  K - 1 0 y  K -

m
g
/g

26.

CG: , 5y K-CWG: 5 , 10y K-CWG: 10

10y C-CWG: 10 , WG; 20-30

(2) ,

( ) HPLC analysis of ginsenoside-Rg3 and ginsenoside-Rh2

- ginsenoside-Rg3 and ginsenoside-Rh2 peak

. Ginsenoside-Rg3

.

.

- Ginsenoside-Rh2 .

, ,

. ginsenoside-Rh2 ,

.

( ) HPLC analysis of ginsenoside-Rb1 and ginsenoside-Rg1

- ginsenoside-Rb1 and ginsenoside-Rg1

peak .

ginsenoside-Rb1 and ginsenoside-Rg1 ,

.

- ginsenoside-Rb1 and ginsenoside-Rg1 ,

.
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2.

.

- , , ,

.

.

- ( ) , ㆍ

Total antioxidant capacity(TAC), Oxygen radical absorbance

capacity(ORAC) Total phenolic content,

1,1-Diphenyl-2-picrylhydrazyl(DPPH) , Reactive oxygen

species (ROS)

.

- 10

( 27).
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27. , -1

- ㆍ

superoxide hydroxyl radical

superoxide radical

. hydroxyl radical

( 28).

28. 2

.

(1) AXIN2

- .

epithelial mesenchymal transition (EMT) AXIN2–

9-12) . LOVO

SNU601 AXIN2

. ,

maspin nm23 .
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AXIN2

.

AXIN2 EMT

( 29).

29. : AXIN2

.
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( )

- CT-26

( 30).

30. -

.
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3.

. ginsenosides

- ginsenoside

(Fig. 3-11).

- 4 ginsenoside Rb1, Rb2, Rc, Rd, Re, Rf, Rg1 Rh1

, Re Rf 2 Rg3 .

- 6 ginsenoside Rb1, Rb2, Re, Rg1 ,

Rc, Rd, Rf, Rg3 Rh1 .

- ginsenoside Re, Rf, Rg1, Rg3 Rh1

ginsenoside Rb1, Rb2, Rc . ginsenoside Rd

( 31).

. ginsenosides

- ( ) cellbiotec( )

ATP (Lactobacillus rhamnosus, Lactobacillus plantarum, Bifidobacterium

lactis) 1% 37 clean banch 7℃

, 1, 2, 4, 7 HPLC 10 ginsenoside

.

(1)

(3)
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(4)

31. (1) HPLC chromatogram of standard ginsenosides.; 1: ginsenoside Rg1, 2:

ginsenoside Re, 3: ginsenoside Rf, 4: ginsenoside Rh1, 5: ginsenoside Rb1, 6: ginsenoside Rc, 7:

ginsenoside Rb2, 8: ginsenoside Rd, 9: ginsenoside Rg3, 10: ginsenoside Rh2.

HPLC chromatogram of cultivated ginseng 4 years(2), cultivated ginseng 6 years (3) and

cultivated wild ginseng (4) of fermented 7 days by lactic acid and bacteria.

(1). Ginsenoside Rb1

- ginsenoside Rb1 4

6.86 /g㎎ 1 5.64 /g 2 6.54 /g㎎ ㎎

, 4 5.78 /g, 7 5.44 /g㎎ ㎎

.

- 6 5.15 /g㎎ 1 5.04 /g , 2 4.27 /g, 4㎎ ㎎

3.27 /g, 7 2.69 /g㎎ ㎎

.

- 2.85 /g㎎ 1 1.69 /g , 2 2.31 /g, 4 2.09㎎ ㎎

/g, 7 0.35 /g㎎ ㎎

7 ( . 32).

(2) Ginsenoside Rb2

- ginsenoside Rb2 4

4.86 /g㎎ 1 4.17 /g 2 4.71 /g㎎ ㎎

, 4 4.34 /g, 7 4.27 /g㎎ ㎎

.

- 6 2.93 /g㎎ 1 2.96 /g , 2 2.93 /g, 4㎎ ㎎

2.89 /g, 7 2.31 /g㎎ ㎎

7 .
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- 2.27 /g㎎ 1 1.40 /g , 2 1.79 /g, 4 1.69㎎ ㎎

/g, 7 0.40 /g ,㎎ ㎎

7 ( . 32).

(3) Ginsenoside Rc

- ginsenoside Rc 4

4.42 /g㎎ 1 3.82 /g 2 4.30 /g㎎ ㎎

, 4 4.00 /g, 7 3. 72 /g㎎ ㎎

.

- 6 2.61 /g㎎ 1 2.87 /g , 2㎎

2.49 /g, 4 2.00 /g, 7 1.63 /g㎎ ㎎ ㎎

.

- 1.78 /g㎎ 1 1.14 /g , 2 1.54 /g, 4 1.35㎎ ㎎

/g, 7 0.22 /g , 7㎎ ㎎

( . 32).

(4) Ginsenoside Rd

- ginsenoside Rd 4

1.79 /g㎎ 1 1.69 /g , 2 1.77 /g, 4 1.69㎎ ㎎

/g, 7 1.55 /g .㎎ ㎎

- 6 0.96 /g㎎ 1 1.11 /g , 2 1.01 /g, 4㎎ ㎎

1.06 /g, 7 0.77 /g㎎ ㎎

7 .

- 0.73 /g㎎ 1 0.71 /g , 2 0.90 /g, 4 0.86㎎ ㎎

/g, 7 0.36 /g ,㎎ ㎎

7 ( . 32).

(5) Ginsenoside Re

- ginsenoside Re 4

2.06 /g㎎ 1 1.38 /g 2 1.67 /g㎎ ㎎

, 4 1.14 /g, 7 0.88 /g㎎ ㎎

.

- 6 1.19 /g㎎ 1 0.93 /g , 2 0.67 /g, 4㎎ ㎎

0.53 /g, 7 0.42 /g㎎ ㎎

.

- 0.66 /g㎎ 1 0.27 /g , 2 0.48 /g, 4 0.41㎎ ㎎

/g, 7 0.59 /g㎎ ㎎

( . 32).
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(6) Ginsenoside Rf

- ginsenoside Rf 4

0.48 /g㎎ 1 0.87 /g 2 0.79 /g㎎ ㎎

, 4 7 0.72 /g .㎎

- 6 0.64 /g㎎ 1 0.64 /g, 2 0.61 /g, 4 0.52㎎ ㎎

/g, 7 0.47 /g㎎ ㎎

.

- 0.37 /g㎎ 1 0.37 /g, 2 0.45 /g, 4 0.34 /g,㎎ ㎎ ㎎

7 0.48 /g ( . 32).㎎

(7) Ginsenoside Rg1

- ginsenoside Rg1 4 1.78

/g㎎ 1 1.20 /g 2 1.37 /g ,㎎ ㎎

4 0.93 /g, 7 0.73 /g㎎ ㎎

.

- 6 1.29 /g㎎ 1 0.86 /g , 2 0.64 /g, 4㎎ ㎎

0.47 /g, 7 0.41 /g㎎ ㎎

.

- 0.38 /g㎎ 1 0.17 /g , 2 0.26 /g, 4 0.25㎎ ㎎

/g, 7 0.00 /g , 7㎎ ㎎

( . 32).

(8) Ginsenoside Rg3

- ginsenoside Rg3 4 0.17

/g㎎ 1 0.13 /g 2 0.15 /g, 4 0.18 /g,㎎ ㎎ ㎎

7 0.19 /g .㎎

- 6 0.16 /g㎎ 1 0.12 /g , 2 0.09 /g, 4㎎ ㎎

0.11 /g, 7 0.16 /g㎎ ㎎

.

- 0.12 /g㎎ 1 0.16 /g , 2 0.18 /g, 4 0.16㎎ ㎎

/g, 7 0.31 /g , 7㎎ ㎎

( . 32).

(9) Ginsenoside Rh1

- ginsenoside Rh1 4 0.18

/g㎎ 1 0.12 /g 2 0.14 /g, 4 0.15 /g,㎎ ㎎ ㎎

7 0.16 /g .㎎

- 6 0.11 /g㎎ 1 0.10 /g , 2 0.12 /g, 4㎎ ㎎
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0.09 /g, 7 0.12 /g㎎ ㎎

.

- 0.11 /g㎎ 1 0.11 /g, 2 0.14 /g, 4 0.15 /g,㎎ ㎎ ㎎

7 0.15 /g㎎

( . 32).

(10) Ginsenoside Rh2

- ginsenoside Rh2

,

.



- 59 -

32. ginsenoside

(11) 4 EtOH ext. EtOH ext.

-

ginsenoside Rg3 Rh2

.

( ) 4 EtOH ext. EtOH ext.

4 EtOH ext.①

: 4 - EtOH - - 4 EtOH ext.

4 EtOH ext. : 4 EtOH ext(70%) +②

(30%) - (3 )

③

Control 4 EtOH ext. [ (1), Lacto(2)]

(n-BuOH ext.) HPLC

( ) 4 EtOH ext.

( - 1, 2, 3)
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( ) (%)

( ) 4 10 ginsenoside (mg/g)

- C-1 : (S)-Rg3 - 0.657 + (R)-Rg3 - 1.858 = 2.515 mg/g

- G-Rh2 , G-Rg3 250 , G-Rh1 4 (Rb1, Rb2, RC

)

- C-2 : (S)-Rg3 - 1.065 + (R)-Rg3 - 2.436 = 3.501 mg/g

- G-Rh2 , G-Rg3 350 , G-Rh1 4.6 (Rb1, Rb2, Rc, Rd )

ginsenoside Rg3 250-300

. ginsenoside Rh2

( 33-36).
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33. 10 HPLC chromatogram

1: ginsenoside Rg1, 2: ginsenoside Re, 3: ginsenoside Rf, 4: ginsenoside Rh1, 5: ginsenoside

Rb1, 6: ginsenoside Rc, 7: ginsenoside Rb2, 8: ginsenoside Rd, 9: ginsenoside Rg3, 10:

ginsenoside Rh2

34. 4 EtOH ext.( )

35. 4 EtOH ext. ( ) -1(C-1)

36. 4 EtOH ext. ( ) -2(C-2)
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.

. ginsenoside

(1)

- pH 5, 4.5, 4, 3,5 121 15℃

ginsenosiced TLC (Fig 1) HPLC (Table 1) .

ginsenosides

TLC . pH 5.87 .

- pH Rg1, Re, Rb1, Rc, Rb2, Rd

Rf, Rh1, Rg3(S), Rg3(R), Compound K ( 37, 1).

37. ginsenosides TLC . 1. ginsenoside; 2. ;

3. ; 4~7. pH 5.5, 5.0, 4.5, 3.5

, PR. Protopanaxadiol; CK. Compound K
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1. ginsenosides HPLC .

Ginsenosides
Control

Heated

no acid

Heated

pH 5.0

Heated

pH 4.5

Heated

pH 4.0

Heated

pH 3.5

Ginsenosides (%)

Rg1 0.062 0.054 0.046 0.032 0 -

Re 0.385 0.350 0.285 0.201 0.141 -

Rf - - - 0.030 0.031 0.058

Rh1 - - - 0.030 0.048 0.098

Rb1 0.221 0.240 0.178 0.104 0.091 0.082

Rc 0.172 0.189 0.136 0.082 0.046 -

Rb2 0.091 0.104 0.074 0.046 0.030 -

F1 - - - - - 0.027

Rd 0.070 0.070 0.054 0.036 - -

Rg3(S) - - 0.033 0.078 0.107 0.135

Rg3(R) - - 0.026 0.062 0.088 0.126

CK - - - 0.062 0.071 0.098

PR 0.215 0.259 0.303 0.132 0.305 0.395

CK; Compound K

PR: Protopanaxadiol

- : Not detectable

(2) ginsenosides

- 0.06% ginsenosides 0.4% 0.04 M , 18% ethyl alcohol

1 37 TLC .℃
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38. Ginsenosides Rb1 (1~3), Rb2 (4~6), Rc (8~10) and Rg (11~13) -galactosidase FC30β

. 1, 4, 8, 12. 6 : 2, 4, 9, 12. 24 ; 3, 6, 10, 13. 72 .

39. Ginsenosides Rb1 (1~3), Rb2 (4~6), Rc (8~10) and Rg (11~13) -glycosidaseβ

. 1, 4, 8, 12. 6 : 2, 4, 9, 12. 24 ; 3, 6, 10, 13. 72 .

- -Galactosidase FC30 Ginsenoside Rb1, Rb2, Rc Rd, Rg3, compound Kβ

protopanaxadiol . Rg3 ( 38).

- -Glycosidase Ginsenoside Rb1, Rb2, Rc ginsenoside F2β

. Rg3 Rh2 ( 39).

40. Ginsenosides Rb1 (1~3), Rb2 (4~6), Rc (8~10) and Rg (11~13) viscozyme

. 1, 4, 8, 12. 6 : 2, 4, 9, 12. 24 ; 3, 6, 10, 13. 72 .

- Viscozyme ginsenoside Rb1, Rb2, Rc ginsenoside F2
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Rd . Rg3 ( 40).

- Pectinase ginsenoside Rb1 Rc compound K

Rd Rb2 2 ginsenosides . Rg3 Rh2

protopanaxadiol ( 41).

41. Ginsenosides Rb1 (1~3), Rb2 (4~6), Rc (8~10) and Rg (11~13) pectinase

. 1, 4, 8, 12. 6 : 2, 4, 9, 12. 24 ; 3, 6, 10, 13. 72 .

(3) -glycosidaseβ

- (5g/250ml) pH 4.0 121 15℃

. pH 4.5 100mg -glycosidase 45β ℃

6, 12, 24, 48 butanol methanol

TLC .

- -Glycosidase Rg3 Rh2 (β

42).

- pH 4.0-3.5 121 pH 4.5℃

-glycosidase ginsenoside Rh2 compound Kβ

.
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42. -glycosidase ginsenosides .β

ginsenosides; 2, no enzyme treatment; 3. 37 6 hr; 4. 37 12 hr; 5. 37 24 hr; 6. 6. 37℃ ℃ ℃

48 hr; 7. 45 6 hr; 8. 45 12 hr; 9. 45 24 hr; 10. 45 48 hr; 11. ginsenosides.℃ ℃ ℃ ℃
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제 장 목표달성도 및 관련분야의 기여도4 .

1 .

( ) (%)

1

(2008 )

100
�

�

100

�

�

ginsenosides

100
� 200

SSH 150

�

pNRT2

�

pGAPDH-w

,

ginsenosides

90

�

ginsenosides

,

80

�

ginsenosides

100

�

pNRT2 pGAPDH-w

100

�
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* 1

,

2008 7 .

10

1 ,

( ) ( 33).ㆍ

33.
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2. 2

( ) (%)

2

(2009 )

80

ginsenosides

.

90

�

ginsenosides

100
� 200

SSH
100

� pNRT2

pGAPDH-w

p-rpoC1, p-psbB

,

ginsenosides
90

�

ginsenosides

ginsenoside Rg3 Rh2

compound K
80

�

ginsenosides

100

� pNRT2

pGAPDH-w, p-rpoC1, p-psbB

100

�



- 70 -

* 2

- 2008 2 ,

2009 10 .

34.

* 3

( 35).

35.
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3. 3

( ) (%)

3

(2010 )

,
80

�

ginsenoside Rg3 Rh2

compound K

, ,

ginsenosides .

� ginsenoside Rg3 Rh2

compound K

SSH
100

� pNRT2

pGAPDH-w

p-rpoC1, p-psbB

�

( , )

,

ginsenosides
90

� HPLC

ginsenosides

� TLC

ginsenoside Rg3 Rh2

compound K
80

�

ginsenosides

.

100

� pNRT2

pGAPDH-w, p-rpoC1, p-psbB

100

�
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* 3

- 2008 2 ,

2009 10 .

36.
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2 .

1.

- 5 330 .

- , ,

(2009. 3. 9 - KBS 9 )

- 1,800

14 .

-

- Panax ginseng C.A. May

.

- ,

( )

.

-

.

-

, ( )

.

- ,

.

- , (Korean

ginseng) .

-

, , ,

.
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3 .

1.

.

.

2008
pNRT2

10-2008-

0135985

2009
pGAPDH-w 10-2009-

0036125

2009
p-rpoC1 10-2009-

0036126

2010
p-psbB 10-2010-

0051224

2.

2008 2 , 2009

10 .

3.

ginsenoside Rg3 Rh2 compound K

.

, .
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제 장 연구개발 결과의 활용계획5 .

1 .

1.

. ginsenoside

.

2. ( , )

.

3.

,

.

4. 1

, .

. ginsenoside

Panax ginseng ,

.
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2 .

1. ginsenoside Panax

ginseng .

.

2. (Panax ginseng C. A. Mayer.)

.
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3 .

-

.

- ,

.

-

-

-

-

.

-

.

-

.

- 97 650 2000 1,380

,

, , ,

.

-

.
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제 장 연구개발과정에서 수집한 해외과학정보6 .

.
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