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제 장 연구개발수행 내용 및 결과3
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사자발쑥 오일의 용매 물Table 1. GC/MS ( : 100 )℃

No. Rt. components
quantity(%)

차1 차2

1 10.34 alpha-pinene 0.40 0.70

2 10.48 alpha-thujene 0.13 0.32

3 11.89 camphene 0.36 0.52

4 13.61 beta-pinene 0.52 0.79

5 14.20 sabinene 0.17 0.64

6 16.87 alpha-terpinene 0.53 0.43

7 17.77 limonene 0.01(tr.) 0.01(tr.)

8 18.21 beta-phellandrene 0.01(tr.) 0.01(tr.)

9 18.48 1,8-cineole 70.00 62.60

10 19.97 gamma-terpinene 0.97 0.98

11 21.08 para-cymene 2.44 1.81

12 21.72 alpha-terpinolene 0.18 0.16

13 29.20 1-octen-3-ol 0.55 1.46

14 30.00 trans-sabinene hydrate 6.97 12.41

15 32.26 camphor 0.13 0.16

16 33.55 cis-sabinenehydrate 3.65 4.31

17 34.13 cis-p-menthen-1-ol 0.51 0.30

18 34.87 bornyl acetate 0.01(tr.) 0.15

19 35.62 beta-caryophyllene 0.01(tr.) 0.19

20 35.72 terpinene-4-ol 3.37 2.26

21 36.73 cis-p-2-menthen-1-ol 0.25 0.01(tr.)

22 37.83 cis-verbenol 0.27 0.39

23 38.43 delta-terpineol 0.42 0.48

24 38.75 trans-verbenol 0.73 0.79

25 38.93 bisabolene 0.18 0.29

26 39.38 alpha-terpineol 2.70 3.74

27 39.63 borneol 3.32 3.05

28 40.40 valencene 0.52 0.42

29 49.89 caryophlleneoxide 0.46 0.13

30 55.32 eugenol 0.24 0.42

others 0.03 0.10

TOTAL 100 100
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사자발쑥 오일의 용매 물Table 2. GC/MS ( : 110 )℃

No. Rt. components
quantity(%)

차1 차2

1 10.36 alpha-pinene 1.23 1.20

2 10.51 alpha-thujene 0.48 0.53

3 12.03 camphene 0.86 0.82

4 13.75 beta-pinene 1.14 1.13

5 14.30 sabinene 0.01(tr.) 0.88

6 14.47 verbenene 0.01(tr.) 0.14

7 14.71 2,4(10)-thujadien 0.01(tr.) 0.01(tr.)

8 16.15 myrcene 0.01(tr.) 0.01(tr.)

9 16.96 alpha-terpinene 1.92 1.94

10 16.28 phellandrene 0.01(tr.) 0.01

11 17.85 limonene 0.01(tr.) 0.01

12 18.67 1,8-cineole 37.19 34.90

13 19.28 2-pentylfuran 0.01(tr.) 0.01(tr.)

14 20.05 gamma-terpinene 3.13 3.20

15 20.22 ocimene 0.01(tr.) 0.01(tr.)

16 20.40 amylethylketone 0.01(tr.) 0.01(tr.)

17 21.15 para-cymene 3.99 2.92

18 21.75 alpha-terpinolene 0.75 0.73

19 23.26 cis-3-hexenyl acetate 0.01(tr.) 0.01(tr.)

20 26.98 yomogialcohol 0.22 0.13

21 28.61 p-alpha-dimethylstyrene 0.01(tr.) 0.01(tr.)

22 28.85 filifolone 0.01(tr.) 0.01(tr.)

23 29.22 1-octen-3-ol 0.82 1.27

24 30.03 trans-sabinene hydrate 2.86 6.22

25 31.26 alpha-copaene 0.24 0.17

26 31.62 artemisiaalcohol 0.23 0.54

27 31.82 chrysanthenone 0.37 0.65

28 32.27 camphor 0.17 0.17

29 32.39 beta-bourbonene 0.01(tr.) 0.01(tr.)

30 33.58 cis-sabinene hydrate 2.06 3.08

31 34.15 cis-p-menthen-1-ol 0.64 0.71

32 34.88 bornyl acetate 0.44 0.38

33 35.71 beta-caryophyllene 3.00 2.06

34 35.78 terpinene-4-ol 4.10 5.10

35 36.75 cis-p-2-menthen-1-ol 0.50 0.45

36 37.84 cis-verbenol 0.48 0.67

37 38.06 trans-betafarnesene 0.64 0.35

38 38.46 delta-terpineol 1.16 0.99

39 38.49 alpha-humulene 0.01(tr.) 0.01(tr.)

40 38.98 bisabolene 0.86 0.84

41 39.45 alpha-terpineol 4.58 5.34

42 39.69 borneol 5.11 5.61

43 40.03 germacrene D 2.36 0.92

44 40.47 valencene 1.65 1.70
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45 40.92 bicyclogermacrene 0.19 0.01(tr.)

46 41.24 trans-p-Menth-1-en-3-ol 0.4 0.32

47 41.71 delta-cadinene 0.15 0.01

48 44.34 l-carveol 0.17 0.18

49 49.92 caryophlleneoxide 2.76 3.16

50 54.24 (+)spathulenol 0.51 0.52

51 55.33 eugenol 1.72 2.56

52 56.67 carvacrol 0.2 0.17

others 10.72 7.32

TOTAL 100 100
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Table 3. Inhibitory effect of fermented Artermisia princeps on histamine induced scratching‐
behavior in mice

Agents Dose (mg/kg) Inhibition (%)

Normal control (vehicle alone) - -

Control - -

A 50 15.2±3.3

B 50 18.8±6.1

C 50 38.1±6.5

D
20 30.0±5.8

50 51.2±14.7

E
20 -

50 32.7±7.0

F
20 28.5±7.0

50 54.6±12.2

Azelastine 10 81.8±7.1
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eupatilin

jaceosidine

에탄올추출물Fig. 7. -95% ( 65Brix )

jaceosidin

eupatilin

물 추출물Fig. 8. ( 51Brix )

품 명 jaceosidin(%) eupatilin(%)

에탄올추출물-95% ( 65Brix ) 0.36% 0.44%
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물 추출물( 51Brix ) 0.01% 0.11%
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Fig. 8. Antimicrobial activity of essential oil Artemisia sp against Escherchia coli. E-1, original

solution; E-1/10, 10-fold diluted solution. 1, Water of Artemisia sp; 2, Artemisia sp containing

agent for Chlorhexidine Gluconate 0.05%; 3, Essential oil fraction of Artemisia sp; 4. 95%

Ethanol fraction of Artemisia sp.

Fig. 9. Antimicrobial activity of essential oil Artemisia sp against Staphylococcus aureus.

E-1, original solution; E-1/10, 10-fold diluted solution. 1, Water of Artemisia sp; 2, Artemisia

sp containing agent for Chlorhexidine Gluconate 0.05% ; 3, Essential oil fraction of Artemisia

sp; 4. 95% Ethanol fraction of Artemisia sp; 4. 95% Ethanol fraction of Artemisia sp.
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Fig. 10. Antimicrobial activity of essential oil Artemisia sp against Lactobacillus acidophilus.

E-1, original solution; E-1/10, 10-fold diluted solution. 1, Water of Artemisia sp; 2, Artemisia

sp containing agent for Chlorhexidine Gluconate 0.05% ; 3, Essential oil fraction of Artemisia

sp; 4. 95% Ethanol fraction of Artemisia sp; 4. 95% Ethanol fraction of Artemisia sp.

Fig. 11. Antimicrobial activity of essential oil Artemisia sp against Bifidobacterium breve. E-1,

original solution; E-1/10, 10-fold diluted solution. 1, Water of Artemisia sp; 2, Artemisia sp

containing agent for Chlorhexidine Gluconate 0.05% ; 3, Essential oil fraction of Artemisia sp;

4. 95% Ethanol fraction of Artemisia sp; 4. 95% Ethanol fraction of Artemisia sp.
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Table 7. Inhibitory effects of eupatilin and jaceosidin on the passive cutaneous

anaphylaxis reaction induced in mice by IgE.

a,b,c,d) Items with the same letters in each column were not significantly different.
e) Not determined.

The passive cutaneous anaphylaxis reaction in mice was induced by an intradermal injection of anti DNPHSA.‐ ‐

Tested agents were orally or intraperitoneally administered 60 minutes prior to the challenge with DNPHSA‐

antigen.

The amounts of extravasated Evan blue in the dorsal skin (1 x 1 cm) of the control stimulated with the IgE antigen‐

complex and vehicle treated groups were 25 ± 3 and 11 ± 2 g, respectively.μ‐
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Values are expressed as the means ± S.D. (n=5).

(
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Fig. 15. TLC of the residue of Artemisia princeps and its biotransformed one.
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Fig. 16. TLC chromatogram of K-1-fermented AP

쑥 부산물의 생물전환 후 유효성분 변화8.
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Fig. 18. Effect of AP and FAP on volume (A), cell number (B) and protein content (C) in

exudates from the air pouches treated with carrageenan. The control group (CON)

received only vehicle before carrageenan injection. The samples (AP30, 30 mg/kg AP;

AP60, 60 mg/kg AP; FAP30, 30 mg/kg FAP; FAP60, 60 mg/kg FAP and IM, 10 mg/kg

indomethacin) were orally administered 1 h before the carrageenan injection. The animals

were sacrificed 12 h later, and exudates from each air pouch were collected. The

volume, the number of cells and protein amount in the exudates were assessed. Each

value is expressed as the mean ± S.D. (n=6). *P < 0.05 vs. carrageenan treated control.‐
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Fig. 19. Effect of AP and FAP on inflammatory mediators in exudates from air pouches

treated with carrageenan. The samples (IM, 10 mg/kg indomethacin) were orally

administered before the carrageenan injection. The carrageenan treated control group (Co)‐

received only vehicle instead of samples. The animals were sacrificed 24 h later, and

exudates from each air pouch were collected. (A) The levels of TNF , IL 1 and IL 6 inα β‐ ‐ ‐

ear tissues were measured by ELISA analysis. (B) The expression levels of COX 2, iNOS,‐

p p65, p65 and actin were by immunoblot analysis. Each value is expressed as theβ‐ ‐

mean ± S.D. (n=6). *P < 0.05 compared with the control.
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Fig. 20. Effects of AP and FAP on the inflammatory mediators in LPS stimulated‐

RAW264.7 cells. LPS treated group (LC) received the vehicle alone instead of test agents.‐
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Normal control group (NC) received the vehicle alone instead of LPS and test agents. (A)

Effect on proinflammatory cytokines expression. After 20 h incubation with LPS in‐

absence or presence of AP or FAP (10 and 20 µM), TNF , IL 1 and IL 6 in the cultureα β‐ ‐ ‐

medium was measured using ELISA kit. (B) Effect on COX 2 and iNOS expression and‐

NF B activation. These were measured by immunoblot analysis after incubation with LPSκ‐

in absence or presence of AP or FAP (10 and 20 g/ml) for 20 h. Cytotoxicity of AP andμ

FAP (20 g/ml) in the presence of LPS (100 ng/ml). (C) Cytotoxicity. Cell viability wasμ

measured with crystal violet. Each value is expressed as the mean ± S.D. (n=6). *P <

0.05 compared with the control.
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Fig. 21. Effect of AP and FAP against TPA induced ear dermatitis in mice. (A)‐ The

increased ear thicknesses. It was measured 3 h after the final treatment with test

compounds (AP 0.01, 0.01% AP; AP0.05, 0.05% AP; FAP0.01, 0.01% FAP; FAP0.05,

0.05% FAP and Dexa0.05, 0.05% dexamethasone). The normal control group (N) received

the vehicle alone. The TPA treated control group (Con) received TPA and the vehicle.‐

(B) Histopathological photograph. Mouse ears were excised after the measurement of ear

thickness and stained with hematoxylin eosin. All values are means ± S.D. (n=2). *‐

P<0.05 vs. TPA treated control.‐
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Fig. 22. Effect of AP and FAP on inflammatory mediators in TPA induced ear dermatitic‐

mice.

(A) The levels of TNF , IL 1 and IL 6 in ear tissues were measured by ELISA analysis.α β‐ ‐ ‐

(B) The expression levels of COX 2, iNOS, p p65, p65 and actin were by immunoblotβ‐ ‐ ‐

analysis. Mouse ears were excised 3 h after the last application of test compounds (AP1,

0.01% AP; AP5, 0.05% AP; FAP1, 0.01% FAP; FAP5, 0.05% FAP and D, 0.05%

dexamethasone), homogenized and centrifuged. The supernatant was separated by

SDS PAGE, transferred to a nitrocellulose membrane, and immunoblotted.‐ The normal

control group (N) received the vehicle alone. The TPA treated control group (C) received‐

TPA and the vehicle. Each value is expressed as the mean ± S.D. (n=6). #P < 0.05

normal control group. *P < 0.05 TPA treated control group.‐
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Fig. 23. Inhibitory effect of AP and FAP on IgE induced passive cutaneous anaphylaxis‐

reaction in mice. AP was fermented with Lactobacillus brevis K 1, and the supernatant‐

concentrated. The positive agent was orally administered 10 mg/kg of azelastine (AZ).

Each extract (AP10, 10 mg/kg of AP; AP25, 25 mg/kg of AP; AP50, 50 mg/kg of AP;

FAP10, 10 mg/kg of FAP; FAP25, 25 mg/kg of FAP; FAP50, 50 mg./kg of FAP) was

orally administered 1 h prior to DNP HSA injection. Normal group was treated with‐

vehicle alone instead of test agents. All values are means ± S.D. (n=5). *Significantly

different (p<0.05).
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Fig. 24. Inhibitory effect of AP and FAP on compound 48/80 induced scratching behavior‐

in mice. The positive agent was orally administered 10 mg/kg of azelastine (AZ). The

scratching agent compound 48/80 (50 ug/50 ul) for each mouse was intradermally

injected 1 h after the administration of test agent(AP10, 10 mg/kg of AP; AP25, 25

mg/kg of AP; AP50, 50 mg/kg of AP; FAP10, 10 mg/kg of FAP; FAP25, 25 mg/kg of

FAP; FAP50, 50 mg./kg of FAP) . Normal group was treated with vehicle (saline) alone

and control group was with compound 48/80 and vehicle. All values are means ± S.D.

(n=5). *Significantly different (*p<0.05)
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Fig. 25. Inhibitory effect of AP and FAP on histamine induced scratching behavior in‐

mice. The positive agent was orally administered 10 mg/kg of azelastine (AZ). The

scratching agent histamine (300 ug/50 ul) for each mouse was intradermally injected 1 h

after the administration of test agent(AP10, 10 mg/kg of AP; AP25, 25 mg/kg of AP;

AP50, 50 mg/kg of AP; FAP10, 10 mg/kg of FAP; FAP25, 25 mg/kg of FAP; FAP50, 50

mg./kg of FAP) . Normal group was treated with vehicle (saline) alone and control group

was with histamine and vehicle. All values are means ± S.D. (n=5). *Significantly

different (*p<0.05)
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The guideline of primary irritation Index was as follows:

홍반의 형성Erythema formation ( ): No Erythema , 0; Very slight erythema (barely

perceptible) , 1; Well defined erythema, 2; Moderate to severe erythema, 3; Severe

erythema (beet redness) to slight eschar formation (injuries in depth), 4.

부종의 형성Edema formation ( ): No Edema, 0; very slight edema (barely perceptible), 1;

Well defined edema, 2; moderate edema (about 1 mm). 3; Severe edema (raise more than

1 mm and extending beyond area of exposure), 4.

Fig. 26. Acute Skin Toxicity of by Draize Test.
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Fig. 27. Acute Skin Toxicity of by Draize Test.

Table 13. Mortality of mice orally treated with

(n=5)

0 4 8 12 14

-

Value are expressed as dead number/total number of animals.
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Table 14. Clinical signs in mice orally treated with AP and F AP (n=5)‐

Group
Dose

(g/kg)

Hours after treatment Days after treatment

1 2 3 4 5 6 0 4 8 12 14

Control - ‐a) - - - - - - - - - -

AP treatment

1.3 - - - - - - - - - - -

2 - - - - - - - - - - -

3 - - - - - - - - - - -

F AP treatment‐

1.3 - - - - - - - - - - -

2 - - - - - - - - - - -

3 - - - - - - - - - - -

a) no abnormality detected

Table 15. Body weight of mice orally treated with AP and F AP (n=5)‐

Group
Dose

(g/kg)

Days after treatment

0 4 8 12 14

Control 0 34.3±1.7 35.3±1.7 36.3±1.0 38.3±1.6 39.2±0.9

AP treatment

1.3 34.8±1.7 36.2±1.3 37.4±2.0 38.4±1.8 39.4±1.3

2 35.4±2.3 36.2±1.8 37.5±1.3 38.4±1.0 38.8±1.1

3 34.0±1.5 35.4±1.0 36.7±1.5 38.0±0.7 38.6±1.0

F-AP treatment

1.3 35.7±0.7 35.9±1.3 36.9±0.8 37.7±2.0 38.3±1.7

2 35.6±1.9 36.7±1.4 37.9±1.7 38.6±1.3 38.7±1.4

3 35.6±1.7 36.0±1.0 36.9±1.1 37.8±1.1 38.6±1.1
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Table 16. Gross findings of necropsy in mice orally treated with AP and F AP (n=5)3‐

Group Dose(g/kg) Observation Frequency

Control - N.G.La) 5/5b)

AP treatment

1.3 N.G.L 5/5

2 N.G.L 5/5

3 N.G.L 5/5

F AP treatment‐

1.3 N.G.L 5/5

2 N.G.L 5/5

3 N.G.L 5/5

a)No gross lesion
b)Values are expressed as animal numbers
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Table 18. Effect of on transport

of barium sulfate in the small intestine of mice. (n=6)
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제 장 목표달성도 및 관련분야에의 기여도4



- 71 -



- 72 -



- 73 -

제 장 연구개발 성과 및 성과활용 계획5

특허1.
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제 장 연구개발과정에서 수집한 해외과학기술정보6
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