


보고 겉 지 뒷 하단에 다 문 삽※



- 1 -

림수산식 귀하

보고 염 알러지 개 능 개 과 보고 합니다“ ” .

월2012 2

주 연 계 학 산학 단：

주 연 책 양 아：

연 원 미：

연 원：

연 원：

연 원 주：

연 원 민 주：

연 원 채 경：

연 원 미 진：

연 원 연：

연 원 진：

연 원 태：

연 원 지：

탁연 한 식 연 원：

탁연 책 돈：

동연 재 크 크( )：

산업지원

동연 책 ：

참여 업 비슬청:



- 2 -

.

( ) ,

.

.

.

6-gingerol, 6-shogaol

.

.

.

,



- 3 -

.

,

.



- 4 -



- 5 -

라



- 6 -



- 7 -

SUMMARY

문 약문( )

Actinidia polygama (Silver vine) and ginger (Zingiber officinale Rosc.) are used as

folk medicines in Korea for treating pain, gout, and inflammation. However, there are

only a few studies providing detailed information about their medicinal efficacy and

most effective extraction method to apply as functional food resources. Dropwort

(Oenanthe javanica) is a medicinal food commonly used to treat diseases such as

jaundice, hypertension, and polydipsia in Korea, Japan, and China. To investigate the

regulatory effects against allergy, inflammation, and hepatocytotoxicity and develop

functional products, supercritical fluid extraction method using C02 was applied to

Actinidia polygam and ginger. Moreover, fermented dropwort extracts were analyzed

in vitro and in vivo to maximize its medicinal efficacy.

◦ A study on the development of functional food materials for prevention related to

inflammation and allergy reaction.

The present study was conducted to investigate the anti-inflammation and

anti-allergy effects of A. polygama and ginger. Moreover, the hepatoprotective effects

of fermented dropwort extracts were investigated. Anti-allergic effect of marc extract

after supercritical fluid extraction (SFE) comparing the crude extract from A.

polygama was investigated to increase its potential for use as a new source of

functional food that reduced non-favorable flavor. The results tested by thiazolyl blue

tetrazolium bromide (MTT) assay indicated that the ethanol extract of A. polygama

(ETOH) and ethanol extract of SFE marc (SFEM) showed no cytotoxic effects on

IgE-sensitized rat basophilic leukemia RBL-2H3 cells under the conditions. ETOH and

SFEM inh Iited antigen-induced degranulation in RBL-2H3 mast cells dose

dependently. The morphological change of the cells treated with compound 48/80 was

prevented by the extracts. Production of tumor necrosis factor (TNF)-a on the

activated RBL-2H3 cells was also reduced by ETOH and SFEM, similarly. Moreover,
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the total phenolic content of the extracts seems to correlate with the anti-allergic

activity. In conclusion, the results suggest that the flavor improved SFE marc extract

suppressed the antigen-induced allergic reactions in RBL-2H3 mast cells. In addition,

a novel active component against inflammation and allergy was identified by

activity-guided fractionation.

Ginger is widely used as a spice throughout the world, and it has been shown to

have anti-inflammatory, anti-oxidant, anti-thrombotic and anti-cancer activities. Ginger

extracts contain numerous biologically active constituents, such as gingerols and

shogaols. In this study, the inhibitory effects of ginger extracts prepared SFE on

allergic inflammation were investigated using RBL-2H3 and Raw 264.7 cells. The cell

viabilities of IgE-sensitized RBL-2H3 cells were not affected by ginger extracts and

the release of -hexosaminidase, PGEβ 2, and IL-4 were significantly inhibited by SFE

oil and ethanol extract of SFE marc significantly. In addition, SFE oil and ethanol

extract of SFE marc significantly showed strong inhibitory effect against the

production NO and PGE2 in LPS-stimulated Raw 264.7 cells. SFE oil and ethanol

extract of SFE marc significantly reduce oxidative stress and inflammatory status

through down-regulation of the protein expressions of iNOS and COX-2 in

LPS-stimulated Raw 264.7 cells. Particularly, in LPS-stimulated Raw 264.7 cells, SFE

marc from ginger induced HO-1 expression in a concentration-dependent manner.

Thus the SFE oil and ethanol extract of SFE marc from ginger may be beneficial in

the treatment of mast cell-mediated allergy and inflammatory reactions.

Dropwort (Oenanthe javanica) is a medicinal food commonly used to treat diseases

such as jaundice, hypertension, and polydipsia in Korea, Japan, and China. The

hepatoprotective properties of naturally fermented dropwort extracts were investigated

in this study. Our results showed significant concentration-dependent inhibitions of

HepG2 proliferation by the three extracts, but no effects on normal liver Chang cells

viability. The inhibitory effects on cell morphology changes were also observed. In

addition, antioxidative properties of the extracts, including total phenolic and flavonoid

contents and radicals scavenging activity were examined. Moreover, we analyzed

caffeic acid and ferulic acid, known as main active components for hepatoprotective

effect, by using HPLC and caffeic acid was detected in the crude extracts about

3-4%, but very little amount of ferulic acid was detected.

◦
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제 장 연구개발과제의 개요1
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제 장 국내외 기술개발 황2
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제 장 연구개발수행 내용 결과3
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μ

μ

μ

μ

μ

α

α

μ

α μ

μ

α

Sample
Concentration

( g/mL)μ
Cell survival rate (%) NO inhibition rate (%)*

EtOH ext.

10 95.32 ± 5.06 4.61 ± 0.91

100 102.73 ± 0.28 19.00 ± 2.34

Marc ext.

10 96.18 ± 4.23 36.63 ± 4.00

100 98.17 ± 1.71 70.58 ± 3.35
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μ

μ

μ

μ μ μ

μ μ

Product's name Main component Purpose

Enzyme "Marugoto A" Cellulase Resolution of plant organization

Enzyme "Marugoto D" Cellulase
Resolution of plant organization

(for vegetables)

Enzyme "Marugoto E" Protease Resolution of proteins

Enzyme "Marugoto H" Amylase Resolution of fruit peel
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α α β

μ

μ

μ μ

Sample Yields (%)1)

70% ethanol 2.7

Hexane

Chloroform

Ethly acetate

Butanol

Water

6.3

16.6

2.5

37.0

8.1

Total 73.2
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μ

μ μ

μ μ μ

μ

μ μ μ

μ

μ

Plant Fraction Total polyphenols1) ( g/mg)μ Total flavonoids2) ( g/mg)μ

Ginger

70% ethanol 58.16±13.84 1.76±0.97

Hexane 228.87±34.19 T3)

Chloroform 49.97±3.68 T

Ethlyacetate 23.1±0.94 T

Butanol 8.34±1.53 T

Water 40.46±5.54 T
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α α β

α α β

μ μ

Plant Fraction　 Concentration( g/mL)μ Scavenging effect (%) RC50
1)( g/mL)μ

Ginger

70%

ethanol

25 37.41±3.79

43.95±3.07
50 53.28±2.24

100 61.49±4.46

200 68.11±4.85

Hexane

25 15.64±13.58

89.08±14.99
50 30.64±12.21

100 51.01±10.60

200 97.02±20.37

Chloroform

25 43.47±15.02

29.38±29.2950 64.33±11.52

100 79.82±8.55

Ethyl

acetate

1 7.35±4.46

10.99±4.8910 54.91±9.23

25 77.76±9.13

Butanol

500 39.53±11.34

1011.79±640.71
1000 54.66±19.75

2500 64.30±8.31

3000 87.83±41.66

Water

100 28.51±23.14

259.5±233.96250 59.80±21.11

500 71.88±23.26

BHA2) 　

1 32.68±9.89

1.78±0.43

2.5 65.39±8.07

5 83.58±3.65

7.5 88.38±6.78

10 90.22±6.60



- 60 -

Plant Fraction　
Concentration

( g/mL)μ
Scavenging effect (%) RC50

1) ( g/mL)μ

Ginger

70% ethanol

25 15.9±1.12

74.16±3.25
50 35.03±2.32

100 49.51±2.77

200 67.14±1.66

Hexane

1 6.96±5.01

10.82±6.94
5 22.73±3.61

10 39.97±1.80

12.5 62.5±0.34

Chloroform

12.5 13.54±4.13

55.21±30.20
25 24.8±3.86

50 45.98±2.31

100 87.43±1.29

Ethyl acetate

50 23.17±1.35

130.57±56.97100 46.68±3.23

150 53.03±0.44

Butanol

100 11.37±1.79

352.99±178.89250 46.08±4.47

500 65.65±0.84

Water

12.5 15.38±5.74

60.93±34.25
25 28.03±2.91

50 45.58±1.33

100 74.2±2.57

Trolox

　 5 14.51±1.56

19.9±10.54
10 30.28±4.76

30 72.54±4.78

　 60 93.68±0.51
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α α β

μ

μ

μ

도 ( )℃ 압 (bar) 시간 (hr) Yields1) (%)

35

100

2

1.9

200 2.1

300 2.4

400 2.7

45

100

2

1.5

200 2.4

300 2.7

400 2.8

55

100

2

1.1

200 2.4

300 2.9

400 3.0
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α α β

Condition Dilution (fold) Scavenging effect (%)

35 , 100bar℃

X150000 27.56±4.11

X100000 37.08±2.29

X50000 56.47±3.24

X10000 86.38±1.74

35 , 200bar℃

X150000 27.17±6.39

X100000 35.85±5.78

X50000 55.71±3.58

X10000 86.71±1.01

35 , 300bar℃

X150000 33.27±6.31

X100000 42.54±4.56

X50000 63.46±5.72

X10000 89.09±0.86

35 , 400bar℃

X150000 29.53±8.34

X100000 40.60±7.76

X50000 61.28±9.51

X10000 87.29±2.25

45 , 100bar℃

X150000 12.21±4.65

X100000 19.98±6.05

X50000 37.83±6.63

X10000 75.65±4.50

45 , 200bar℃

X150000 30.16±6.27

X100000 40.48±5.67

X50000 60.08±4.49

X10000 88.81±0.91

45 , 300bar℃

X150000 42.33±1.52

X100000 50.10±1.77

X50000 69.21±0.42

X10000 92.43±2.10

45 , 400bar℃

X150000 37.32±2.30

X100000 46.52±1.09

X50000 64.17±3.68

X10000 90.55±0.55
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α α β

 

Condition Dilution (fold) Scavenging effect (%)

55 , 100bar℃

X150000 10.48±1.45

X100000 15.95±1.54

X50000 30.09±2.37

X10000 73.17±1.52

55 , 200bar℃

X150000 38.05±0.99

X100000 46.66±0.82

X50000 64.97±0.49

X10000 89.62±1.52

55 , 300bar℃

X150000 36.97±2.89

X100000 45.33±1.19

X50000 63.96±1.31

X10000 90.16±0.45

55 , 400bar℃

X150000 39.76±1.81

X100000 48.88±0.88

X50000 66.62±1.88

X10000 90.97±0.71

  1 26.15±16.63

  2.5 54.04±13.61

 BHA3) 5 77.15±6.77

  7.5 87.30±5.11

　 10 89.53±1.39
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Condition Dilution (fold) Scavenging effect (%)

35 , 100bar℃

X150000 16.55±0.03

X100000 24.67±1.49

X50000 46.03±4.33

X10000 91.07±0.51

35 , 200bar℃

X150000 20.25±0.95

X100000 27.61±6.89

X50000 60.01±3.85

X10000 89.87±0.83

35 , 300bar℃

X150000 22.31±0.83

X100000 30.84±4.67

X50000 63.49±3.46

X10000 89.17±0.25

35 , 400bar℃

X150000 22.02±1.04

X100000 29.90±6.17

X50000 64.77±4.08

X10000 86.68±0.90

45 , 100bar℃

X150000 10.16±0.14

X100000 16.02±0.93

X50000 27.15±5.46

X10000 91.82±0.24

45 , 200bar℃

X150000 21.06±0.48

X100000 30.70±5.63

X50000 64.83±6.41

X10000 90.66±0.26

45 , 300bar℃

X150000 21.86±1.77

X100000 35.04±2.91

X50000 60.31±7.54

X10000 88.34±0.33

45 , 400bar℃

X150000 26.36±2.25

X100000 31.92±11.4

X50000 67.84±10.04

X10000 87.00±1.01
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Condition Dilution (fold) Scavenging effect (%)

55 , 100bar℃

X150000 7.03±1.12
X100000 12.27±2.01

X50000 20.65±5.51

X10000 89.66±1.29

55 , 200bar℃

X150000 19.59±1.37

X100000 31.50±4.17

X50000 56.60±8.08

X10000 90.49±0.24

55 , 300bar℃

X150000 22.93±4.83

X100000 36.76±4.50

X50000 63.46±11.25

X10000 88.54±1.39

55 , 400bar℃

X150000 23.05±3.47

X100000 36.67±5.46

X50000 65.80±9.11

X10000 88.77±0.27
　

 

Trolox

 

　

5 14.44±0.77

10 26.56±2.04

30 75.52±9.33

60 93.89±0.14
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μ μ

도 ( )℃ 압 ( bar ) 시간 ( h ) Yields1) (%)

35

100

2

16.0

200 10.0

300 10.0

400 10.0

45

100

2

12.0

200 10.0

300 8.0

400 10.0

55

100

2

8.0

200 10.0

300 8.0

400 6.0

Extraction condition　 Total  polyphenols1) ( g/mg)μ Total  flavonoid²) ( g/mg)μ

35 , 100bar℃ 48.59±14.12 7.54±1.49

35 , 200bar℃ 45.26±3.39 6.71±1.17

35 , 300bar℃ 46.04±1.85 7.19±0.18

35 , 400bar℃ 45.64±1.88 7.62±1.09

45 , 100bar℃ 67.24±2.30 6.13±0.31

45 , 200bar℃ 51.32±5.68 6.45±1.34

45 , 300bar℃ 49.09±3.64 8.90±1.37

45 , 400bar℃ 47.17±11.72 7.69±0.07

55 , 100bar℃ 84.84±2.77 6.53±0.34

55 , 200bar℃ 47.44±1.98 7.15±1.42

55 , 300bar℃ 45.59±6.24 7.14±0.06

55 , 400bar℃ 42.66±5.04 7.96±1.27



- 67 -

α α β

μ

μ
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Part used Concentration ( g/mL)μ Scavenging effect (%) RC50
1)( g/mL)μ

35 , 100bar℃

10 11.69±2.76

55.20±22.11
25 28.82±8.48

50 54.13±5.87

100 66.33±10.54

35 , 200bar℃

10 11.11±3.97

68.90±5.88
25 24.59±5.58

50 44.15±5.03

100 65.9±2.83

35 , 300bar℃

10 10.03±3.89

62.54±14.24
25 26.77±3.47

50 48.53±2.94

100 65.68±7.14

35 , 400bar℃

10 9.18±5.02

62.52±12.79
25 24.71±2.65

50 47.61±3.71

100 66.59±3.41

45 , 100bar℃

10 20.39±6.47

30.67±6.13
25 47.46±4.30

50 67.94±2.54

100 79.16±2.98

45 , 200bar℃

10 15.53±2.24

42.82±4.14
25 32.73±5.19

50 57.22±4.44

100 74.11±2.13

45 , 300bar℃

10 11.08±3.16

43.76±3.94
25 31.76±4.96

50 56.06±4.18

100 69.96±5.00

45 , 400bar℃

10 10.19±8.20

71.32±6.36
25 25.14±3.06

50 45.04±4.12

100 63.72±5.47
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α α β

Part used
Concentration

( g/mL)μ
Scavenging effect (%) RC50

1)( g/mL)μ

55 , 100bar℃

10 29.47±1.70

22.87±3.02
25 55.93±2.39

50 75.15±2.46

100 82.66±2.29

55 , 200bar℃

10 13.18±4.12

60.67±13.92
25 32.23±8.32

50 50.9±2.55

100 66.32±8.98

55 , 300bar℃

10 5.82±2.18

64.39±13.48
25 22.72±3.77

50 45.13±5.26

100 65.18±1.85

55 , 400bar℃

10 5.67±1.12

65.09±13.86
25 23.37±4.44

50 47.45±2.84

100 64.31±5.30

BHA3)　

　

1 41.97±5.93

1.62±0.66

2.5 66.73±13.13

5 86.48±8.08

7.5 91.42±2.89

10 93.61±1.65
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μ

μ

μ

μ

Sample Yields (%)1)

SPL2) 1.1

SPL A3) 2.4

SPL D4) 2.0

SPL E5) 1.6

SPL H6) 1.9

　 Total polyphenols
1)
( g/mg)μ Total flavonoid

²)
( g/mg)μ

SPL 26.01±7.16 7.65±2.12

SPL A 21.73±5.03 5.81±0.82

SPL D 17.22±3.01 6.28±1.05

SPL E 23.37±5.33 4.65±1.20

SPL H 20.32±4.92 5.34±1.55
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α α β

Sample Concentration ( g/mL)μ Scavenging effect (%) RC50
1) ( g/mL)μ

SPL

125 30.68 　

 219.59

　

250 56.20

500 63.62

SPL A
250 18.63

779.24500 43.05
1000 58.70

SPL D
250 45.08

440.93500 40.23
1000 96.97

SPL E
250 37.01

554.52500 45.74
1000 71.34

SPL H
250 48.83

297.54500 60.86
1000 99.81

　

 BHA3)

  

1 24.40

2.28
2.5 54.36
5 79.08
7.5 91.78
10 93.67
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γ

γ

μ
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μ

μ

μ

μ

μ

μ
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μ

β
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μ

μ

β

μ

μ

μ

μ
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β

μ

μ

β

μ

μ

μ
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μ

β

β

β

β

μ
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β

μ

μ
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μ

μ

μ
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β

β

μ

β
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β
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Sample
Content (%)

6-gingerol curcumin 6-shogaol 8-gingerol 10-gingerol

EtOH 1.67 0.15 0.12 0.30 0.19

Hexane 24.97 0.90 3.54 6.23 4.76

Chloroform 3.74 1.49 0.14 0.37 0.23

EtOAc 0.46 0.00 0.02 0.00 0.00

BuOH 0.00 0.00 0.00 0.00 0.00

Water 0.00 0.00 0.00 0.00 0.00
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시료　
Total flavonoids

(mg/mL)

Su 1 yr 1696.85±8.26

Su 2 yr 354.42±0.28

Su 3 yr 343.52±0.56

Gold 1 yr 288.36±0.29

Gold 2 yr 105.33±0.11

Gold 3 yr 58.67±0.06

시료　
IC50
(mg/mL)

Su 1 yr 41.92±12.26

Su 2 yr 64.87±16.69

Su 3 yr 62.68±5.99

Gold 1 yr 120.15±12.18

Gold 2 yr 105.42±10.69

Gold 3 yr 186.85±18.25

☓
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Sample Peak Peak area (%)

Dropwort with

brown sugar

년1
CGA

1
0.9

CA2 1.3

년2
CGA 0.9

CA 1.5

년3
CGA 0.8

CA 1.2

Dropwort with

oligosaccharide

년1
CGA 2.4

CA 3.0

년2
CGA 1.5

CA 3.0

년3
CGA 0.6

CA 1.2

(1)

☓

☓



- 101 -

0

20

40

60

80

100

120

Cont. 0 0.001 0.01 0.1 1 0 0.01 0.1 1 10 100 0.01 0.1 1 10 100 0.01 0.1 1 10 100

FDE                                 CA                          CLA                              FA

C
e
ll
 v

ia
b

il
it

y
 (

%
)

1 mM t-BHP

Concentration (mg/mL) Concentration (ug/mL)

0

20

40

60

80

100

120

Cont. 0 0.001 0.01 0.1 1 0 0.01 0.1 1 10 100 0.01 0.1 1 10 100 0.01 0.1 1 10 100

FDE                                 CA                          CLA                              FA

C
e
ll
 v

ia
b

il
it

y
 (

%
)

1 mM t-BHP

Concentration (mg/mL) Concentration (ug/mL)



- 102 -

0

20

40

60

80

100

120

Cont. 0.1 0.5 1 2 0.01 0.1 1 10 100 0.01 0.1 1 10 100 0.01 0.1 1 10 100

FDE                              CA                             CLA                                 FA                     

C
e
ll
 v

ia
b
il
it

y
 (

%
)

Concentration (mg/mL) Concentration (ug/mL)

0

20

40

60

80

100

120

Cont. 0.1 0.5 1 2 0.01 0.1 1 10 100 0.01 0.1 1 10 100 0.01 0.1 1 10 100

FDE                              CA                             CLA                                 FA                     

C
e
ll
 v

ia
b
il
it

y
 (

%
)

Concentration (mg/mL) Concentration (ug/mL)



- 103 -

γ

μ
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μ

μ

γ
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a
p < 0.01, significantly different from control.

b
p < 0.01, significantly different from CCl4 group.

c
p < 0.05, significantly different from CCl4 group.

Group/Treatment
Body (g) Liver

(g)Day 1 Day 3 Day 5 Day 8
a

Day 9
b

I: Control
243.1

±5.7

276.3

±10.7

303.9

±11.9

322.9

±13.4

327.1

±21.3

13.5

±1.3

II: CCl4 1mL/kg (i.p.)
228.4

±8.8

266.5

±6.7

288.1

±10.9

307.5

±11.5

291.8

±26.1

11.9

±1.2

III: Silymarin 200mg/kg + CCl4
237.9

±10.2

282.4

±18.5

296.0

±14.1

313.3

±13.2

304.9

±16.3

12.4

±1.4

IV: FDE 50mg/kg + CCl4
238.3

±7.0

279.3

±10.5

296.6

±10.6

309.4

±12.0

290.8

±19.8

11.3

±0.9

V: FDE 200mg/kg + CCl4
260.5

±13.4

287.5

8.2

310.3

±8.2

329.5

±12.3

310.9

±17.3

12.6

±1.8

VI: FDE 400mg/kg + CCl4
269.8

±4.7

288.6

±3.8

311.3

±6.4

328.8

±5.7

307.4

±14.1

12.4

±0.9
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원료배합 배합비(g) 원료단가 원( /g)

추 100 87 8,700

정제수 4,000 - -

계 4,100 8,700

여과수 : 81% 8,700/4,100/0.81=2.62

농축수 : 5%(Brix 16) 2.62/0.05=52.4

원료배합 배합비(g) 원료단가 원( /g)

추 100 87 8,700

정제수 4,000 -

CIROZYME

복합효 노보( , )
0.2 30 6

계 4,100.2 8,706

여과수 : 92% 8,706/4,100.2/0.92=2.3

농축수 : 4.8%(Brix 16) 2.3/0.048=47.91
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제 장 목표달성도 련분야에의 기여도4

* 연도별 연 평가착안 에 각한 연 개 달 도 야 술

에 여도 등 술
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연 달 도(%)

차 도1 2008

100

100

100

차 도2 2009

100

100

100

100

차 도3 2010

100

100

100

100

평가

/

3

3

100

100

100

100
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제 장 연구개발 성과 성과활용 계획5

실 산업 계 술실시 등* ( )․

지도 보 등 술 산 계 등* ․ ․

특허 문 등 지식재산 보계 등* , ,

가연 타연 에 계 등* ,

연 사업 등 사업별 특 에 라 차는 변경 가능함*
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제 장 연구개발과 에서 수집한 해외과학기술 보6
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