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본 연 사업 통하여 뛰어난 고체 물 생산하 술 립하고 시5 2

하 동안 미 체 학 지 포함한 내 우수 에eCAM 7편(SIC

편 비 편 문 보고하 특허등 건 특허 원 건 통해 당뇨 간 개5 , SCI 2 ) , 3 , 7 /

건강 식 약 개 에 할 수 원천 술 보하 향후 술료.

득과 건강 식 약 수 산업에 할 수 것 생각 또한 본 연 사업.

통해 개 한 한우 진 생균 한우 사 개월 단 시킬 수2

통해 사료비 감 므 산 가 득 안 가 하여 내

산물 경쟁 고가 고 또한 계시 상 개 사 수 억 만( 10 , 6 7580 , 2007,

에도 과가 매우 클 것 그 에 연 사업 진행하 동안 사업FAO) .

에 필 한 재 양 하여 산업 에 여하 .
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Coverage of R&D
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제 장 연구개발과제의 개요1
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제 장 국내외 기술개발 현황2

5)
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순 사

1 아미 클 겐 지 과

2 프 에DNS 100 돔

3 아미 탈프 아지

4 겐 우1000 건강산업

5 피죤 플리 트 엽산플러스 피죤

6 하나마 겐 하나마

7 산 리 우 차 산 리

8 야SOLARY 내 럴재

9 런스 알 어L-92 피스

10 당뇨병식 식 트21 니 스

2002 2003 월2005 9

역강 34 22.29 12.47

스 15 14.20 7.84

피 복 18 13.21
9.51

지 8 12.62

개 4 7.89 8.67

미 4 5.52 7.39

다 어트 2 3.55 12.68

타 15 20.72 41.44
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2011 2012 비 감( )

계 15,262,021 16,986,798 11.3%

한 우 4,792,196 5,142,859 7.3%

1,298,754 1,336,115 7.8%

양돈 4,481,696 5,685,466 26.9%

양계 4,748,375 4,822,358 1.6%

한우 돼지 계
산 계

알( )
우 리 산양 사슴 체

건수 264 34 122 207 3 11 11 8 5 665
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한우 돼지 계
산 계

알( )
우 리 산양 사슴 체

건수 16 2 6 17 6 0 3 5 0 55
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지역 사료, $/ton
경 사료,

$/ton
사료 비

워싱 주 130 197 1.51

리포니아주 194 361 1.86

스 신주 225 333 1.48

곤주 338 499 1.47

미 타 110 202 1.84

미시간 114 218 1.91

미 리 111 227 2.04

실 니아 121 264 2.18
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그림 .
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α

항당뇨 비만 료약물 내 연2-2-2. ·
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그림 2-2-12
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그림 2-2-13.

그림 2-2-14.
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그림 2-2-15.

그림 2-2-16.
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산업
항 차 도1 차 도2 차 도3 차 도4 차 도5 계

직 경 과 2,000 5,000 7,000

경 과 20,000 20,000 40,000

가가 창 액 2,000 2,000 4,000

합계 0 0 0 24,000 27,000 51,000

본 사업단 통해 개 한 고체 물 건강 식 통해 상 경2-4-1.

과

단 만원( : )

내에 생산 합사료 량 그 에 항2012 16,986,798 54%

생 첨가하고 돼지사료 닭 사료 사료가 차지하 비 약 에, , 85%

고 . 합사료 생산량 에 항생 신 체 생균 만85% 14,438,778 2%

사 하여도 가가 엄청날 것 업체 득과288,775 ,

직결 므 생균 생산 야 시 에 여 할 수

산업
항 차 도1 차 도2 차 도3 차 도4 차 도5 계

직 경 과 2,000 4,000 10,000 16,000

경 과 200 400 1,000 1,600

가가 창 액 200 400 1,000 1,600

합계 0 0 2,400 4,800 12,000 19,200

○
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에 하 계 사 수 상 개 억 만2007 FAO 10 6 7580

생 진 생균 계시 향한 과 막 할 것 .
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제 장 연구개발수행 내용 및 결과3
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니 수 산도 변1-11. , pH
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그림 미강복합물1-8.

시

그림 니1-9.

시

그림 울1-10.

시

α

α
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( /g)㎎

생산 별 울 커큐민1-16. Lot
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지 시험 리 결과1-18.

그림 3-1-13. 1st injection data report 그림 3-1-14. 2nd injection data report

그림 3-1-15. 3rd injection data report
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해물질 규격항 약 미생물 등1-20. ( , , )
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가 시험결과1-22.

가 건 시험결과1-23.
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그림 량 사도 한2-10. HCL(Hierarchical clustering)
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Accession No Gene name Gene symbol Fold Function

NM-013820 Hexokinase 2 Hk2 34.70

Glycolysis

Glucose metabolic

process

NM-013474 Apolipoprotein A-II Apoa2 3.68 PPAR signaling

NM-133360 Acetyl-Coenzyme A carboxylase alpha Acaca 2.56 Insulin signaling

NM-013963 Tumor necrosis factor Tnf 2.40

Insulin signaling

Glucose metabolic

process

NM-080464
Protein phosphatase 1, regulatory (inhibitor)

subunit 3A
Ppp1r3a 2.36

Insulin signaling

Glycogen metabolic

process

NM-008814 Pancreatic and duodenal homeobox 1 Pdx1 2.08

Insulin signaling

Protein amino acid

phsphorylation

NM-016979 Protein kinase, X-linked Prkx 1.93 Insulin signaling

NM-009782
Calcium channel, voltage-dependent, R type,

alpha 1E subunit
Cacna1e 1.89

Insulin signaling

Glucose homeostasis

Calcium ion transport

NM-207692 Mitogen-activated protein kinase 9 Mapk9 1.87 Insulin signaling

NM-009512
Solute carrier family 27(fatty acid

transporter), member5
Slc27a5 1.86 PPAR signaling

NM-028259 Ribosomal protein S6 kinase, polypeptide 1 Rps6kb1 1.86 PPAR signaling

NM-010011
Cytochrom P450, Family 4, sunfamily a,

polypeptide 10
Cyp4a10 1.84 PPAR signaling
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Accession No Gene name Gene symbol Fold Function

NM-001033599
acyl-CoA synthetase long-chain family

member 6
Acsl6 0.48 PPAR signaling

NM-010554 interleukin 1 alpha Il1a 0.48
Type 1 diabetes

mellitus

NM-008839
phosphatidylinositol 3-kinase, catalytic, alpha

polypeptide
Pik3ca 0.45 Insulin signaling

NM-009231 son of sevenless homolog 1 (Drosophila) Sos1 0.45 Insulin signaling

NM-153679 carnitine palmitoyltransferase 1c Cpt1c 0.42 PPAR signaling

AK-052374 phosphodiesterase 3A, cGMP inhibited Pde3a 0.39 Insulin signaling

NM-133656
v-crk sarcoma virus CT10 oncogene homolog

(avian)
Crk 0.38 Insulin signaling

NM-019388 CD86 antigen Cd86 0.34
Type 1 diabetes

mellitus

NM-028817
acyl-CoA synthetase long-chain family

member 3
Acsl3 0.34

PPAR signaling

Fatty acid metabolic

process
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그림 에 차 식 에 해 과 보2-12. PPAR signaling pathway
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그림 니 물 취 후2-17. 90 HOMA score.

시 건강 식 첨가한 사료 식*Positive control : 0.4% .

Homeostasis model assessment of insulin resistance = fasting glucose

(mg/dL) × fasting insulin (uU/mL)/405
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2-18. 90 KKAy quantitative

insulin sensitivity check index(QUICKI).

*Positive control : 0.4% .

Quantitative insulin sensitivity check index = 1/(log fasting insulin [uIU/mL]

+ log fasting glucose [mg/dL]
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Gene Symbol Fold change Gene Name

Insulin signaling pathway

Crkl 1.56 v-crk sarcoma virus CT10 oncogene homolog (avian)-like

Insulin signaling pathway / Type diabetes mellitusⅡ

Hkdc1 4.22 hexokinase domain containing 1

PPAR signaling pathway

Fabp3 1.57 fatty acid binding protein 3, muscle and heart

Cyp4a10 1.52 cytochrome P450, family 4, subfamily a, polypeptide 10

Type diabetes mellitusⅠ

H2-M11 3.47 histocompatibility 2, M region locus 11

Gene Symbol Fold change Gene Name

Insulin signaling pathway

Rps6 0.66 ribosomal protein S6

Prkaca 0.69 protein kinase, cAMP dependent, catalytic, alpha

Insulin signaling pathway / Type diabetes mellitusⅡ

Mapk8 0.54 mitogen-activated protein kinase 8

Cacna1a 0.51 calcium channel, voltage-dependent, P/Q type, alpha 1A subunit

PPAR signaling pathway

Aqp7 0.70 aquaporin 7

Pparg 0.71 peroxisome proliferator activated receptor gamma

Ucp1 0.81 uncoupling protein 1 (mitochondrial, proton carrier)

Fads2 0.86 fatty acid desaturase 2

Acox3 0.99 acyl-Coenzyme A oxidase 3, pristanoyl

Type diabetes mellitusⅠ

Ica1 0.29 islet cell autoantigen 1

Ptprn2 0.49 protein tyrosine phosphatase, receptor type, N polypeptide 2

H2-Ob 0.57 histocompatibility 2, O region beta locus

Cpe 0.65 carboxypeptidase E

H2-M9 0.66 histocompatibility 2, M region locus 9

Cpe 0.66 carboxypeptidase E

Ifng 0.67 interferon gamma
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Change of body

weight (g/day)

Food intake

(g/day)

Water intake

(mL/day)
FER

1)

Control 0.25±0.02 7.88±0.23 26.54±2.58
AB

0.032±0.004

Banaba 0.25±0.02 7.91±0.73 26.03±3.44AB 0.031±0.003

Metformin 0.28±0.04 7.29±0.61 24.72±3.06AB 0.037±0.005

MC 0.27±0.04 7.91±0.51 27.71±2.39A 0.033±0.005

FMC 0.1% 0.22±0.03 7.70±0.34 23.31±3.44BC 0.029±0.004

FMC 0.2% 0.23±0.03 7.74±0.34 23.36±1.62BC 0.030±0.003

FMC 0.4% 0.21±0.04 8.16±0.55 20.85±1.63C 0.026±0.005
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μ

 

Each value represents the mean ± SD (n=8).

A-B Means with different superscripts in the same column are significantly different from each

other (p<0.05, Duncan’s multiple range test).
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Each value represents the mean ± SD (n=8).

A-C Means with different superscripts in the same column are significantly different from each

other (p<0.05, Duncan’s multiple range test).
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GeneS ymbol Normalized GeneName

Hamp2 26.65 hepatocyte growth factor activator(Hgfac)

Gm3798 4.52 microsomal glutathione S-transferase 2(Mgst2)

LOC100047392 4.10
similar to cytochrome P450, family 2, subfamily c,

polypeptide 38

Cftr 2.42
cystic fibrosis transmembrane conductance regulator

homolog

Ppnr 1.52 matrix metallopeptidase 1b, interstitial collagenase
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Liver Kidney Epididymal fat pad

2.73±0.10 0.66±0.04 1.44±0.22B

3.66±0.10 0.66±0.02 1.81±0.22A

1.0% 3.75±0.19 0.74±0.04 1.42±0.24B

1.0% 3.62±0.19 0.82±0.06 1.72±0.16A

1.0% 3.68±0.34 0.66±0.04 1.44±0.34B
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2-47.

Total Lipid Triglyceride Total cholesterol

17.25±2.86C 2.10±0.65C 0.69±0.09B

165.32±31.92A 20.94±4.31AB 1.99±0.50A

1.0% 134.8±26.04AB 13.51±2.72B 1.40±0.30AB

1.0% 173.2±28.66
A

22.43±5.07
A

2.03±1.17
A

1.0% 92.40±22.51B 14.05±5.01B 1.33±0.17AB
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AST ALT ALP LDH

84.20±5.64BC 57.00±10.04 198.80±6.58C 211.80±19.11B

101.60±7.31A 64.40±8.45 318.00±25.78A 224.00±45.00B

1.0% 75.40±5.95C 61.60±10.31 273.40±17.10B 222.20±35.68B

1.0% 97.40±10.09AB 60.60±5.50 271.00±21.26B 304.80±79.16A

1.0% 89.60±17.10BC 68.00±10.49 262.80±15.41B 248.00±15.44AB

Triglyceride Total Cholestrerol LDL-Cholesterol HDL-Cholesterol

56.60±10.42C 66.24±4.44B 12.60±3.38C 64.00±6.16A

98.20±19.19A 82.40±14.80A 28.00±8.92A 42.60±1.62C

1.0% 79.40±5.50AB 73.80±7.44AB 22.40±4.72AB 49.80±3.54B

1.0% 82.80±13.66AB 66.40±6.02B 18.20±4.07BC 46.20±5.91BC

1.0% 72.20±9.83
BC

67.20±5.84C
AB

19.00±2.28
BC

52.80±6.88
B
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Liver Kidney Epididymal fat pad

2.73±0.10 0.66±0.04 1.44±0.22

3.66±0.10 0.66±0.02 1.81±0.22

1.0% 3.75±0.19 0.74±0.04 1.42±0.24

1.0% 3.62±0.19 0.82±0.06 1.74±0.40

1.0% 3.68±0.34 0.66±0.04 1.64±0.56
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그림 울 식 에 비알 지 간 도 랫드 간 직2-48.

Total Lipid Triglyceride Total cholesterol

17.25±2.86D 2.10±0.65C 0.69±0.09C

165.32±31.92A 20.94±4.31A 1.99±0.50AB

1.0% 134.8±26.04AB 13.51±2.72B 1.40±0.30BC

1.0% 108.60±19.49BC 17.67±4.39AB 2.57±0.28A

1.0% 86.20±15.04C 12.28±2.82B 1.71±0.52B
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AST ALT ALP LDH

84.20±5.64B 57.00±10.04 198.80±6.58C 211.80±19.11

101.60±7.31A 64.40±8.45 318.00±25.78A 224.00±45.00

1.0% 75.40±5.95BC 61.60±10.31 273.40±17.10AB 222.20±35.68

1.0% 85.00±10.86B 50.80±4.96 242.20±32.44BC 238.00±19.09

1.0% 70.60±5.54C 58.60±5.46 239.60±20.92BC 205.40±17.62

Triglyceride
Total

Cholestrerol
LDL-Cholesterol HDL- Cholesterol

56.60±10.42
C
66.25±4.44

C
12.60±3.38

C
64.00±6.16

A

98.20±19.19
A
82.40±14.80

A
28.00±8.92

A
42.60±1.62

C

1.0% 79.40±5.50AB 73.80±7.44AB 22.40±4.72AB 49.80±3.54B

1.0% 82.00±16.16AB 69.00±6.93BC 18.60±4.36BC 48.60±3.01B

1.0% 74.40±15.96BC 70.80±4.12BC 18.80±4.26BC 51.20±2.56B
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Sex
Group

(mg/kg bw)․

Day after treatment
LD50

(mg/kg)
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14

fem

ale

0 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5

>5,000

mg/kg

50 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5

300 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5

2,000 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5

5,000 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5

mal

e

0 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5

>5,000

mg/kg

50 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5

300 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5

2,000 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5

5,000 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5

Sex
Group

(mg/kg bw)․

No of

animal

Initial body

weight(g)

Final body

weight(g)

Change of
body

weight(g/day)

Food intake

(g/day)
FER(%)*

Water intake

(g/day)

female

0 5 26.80±0.70 28.33±1.33 0.14±0.05 4.70±0.11 2.98±0.07 4.32±0.24

50 5 27.47±1.52 28.02±1.88 0.14±0.07 4.38±0.73 3.24±0.54 4.38±0.30

300 5 27.50±0.71 29.29±1.50 0.17±0.10 4.87±0.61 3.52±0.45 5.69±1.04

2,000 5 27.01±0.38 29.32±1.00 0.17±0.05 4.77±0.48 3.58±0.36 5.18±0.07

5,000 5 27.40±0.85 27.88±1.74 0.06±0.01 4.50±0.22 1.33±0.06 5.06±0.10

male

0 5 34.67±1.03 36.72±0.55 0.15±0.06 6.22±0.34 2.42±0.13 6.33±0.57

50 5 34.15±1.26 36.94±0.95 0.20±0.11 5.75±0.31 3.48±0.19 5.91±0.80

300 5 33.63±1.38 36.37±2.19 0.20±0.9 6.56±0.46 3.05±0.21 6.29±0.16

2,000 5 33.50±2.71 37.37±2.42 0.16±0.10 7.64±1.28 2.12±0.36 5.65±0.86

5,000 5 34.00±0.89 35.86±0.67 0.13±0.05 6.01±0.55 2.17±0.20 5.91±0.56



- 151 -

Sex
Group

(mg/kg bw)․

No of

animal

Weight of Organs(g/100g bw)․

Liver Kidney Spleen Heart Lung

female

0 5    

50 5

300 5      

2,000 5    

5,000 5      

male

0 5          

50 5      

300 5          

2,000 5          

5,000 5          

Sex

Group

(mg/kg b․

w)

n

female

0 5

50 5

300 5  

2,000 5

5,000 5

male

0 5

50 5  

300 5    

2,000 5  

5,000 5  
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Sex
Group

(mg/kg bw)․

Day after treatment
LD50

(mg/kg)0 1 2 3 4 5 6 7 8 9 10 11 12 13 14

fem

ale

0 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5

>2,000

mg/kg

500 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5

1,000 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5

2,000 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5

mal

e

0 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5

>2,000

mg/kg

500 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5

1,000 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5

2,000 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5



- 154 -

Sex
Group

(mg/kg bw)․

No of

animal

Initial body

weight(g)

Final body

weight(g)

Change of
body

weight(g/day)

Food intake

(g/day)
FER*

Water intake

(g/day)

female

0 5 130.11±2.72 178.28±7.87 3.40±0.21 14.23±0.25 23.87±1.63 25.76±2.64

500 5 130.69±2.13 175.29±8.34 3.16±0.12 14.34±1.12 22.07±0.57 25.64±3.60

1,000 5 131.50±2.65 176.46±6.23 3.18±0.17 13.92±1.03 22.83±0.03 24.89±1.27

2,000 5 131.95±2.51 184.19±9.04 3.80±0.34 14.96±0.26 25.36±2.77 27.32±3.73

male

0 5 171.59±5.95 259.57±11.52 6.46±0.02
A

20.03±0.26 32.27±0.63
B
30.43±0.07

500 5 168.39±4.91 257.57±6.41 6.34±0.04A 18.65±0.14 34.19±0.30A 31.49±0.96

1,000 5 169.23±169.23 257.57±7.41 6.33±0.03
A

18.47±0.70 34.24±1.58
A
31.56±1.49

2,000 5 170.55±3.92 249.05±15.87 5.86±0.25B 16.29±0.55 36.01±1.40A 28.04±2.57

Sex
Group

(mg/kg bw)․

No of

animal

Weight of Organs(g/100gbw)․

Liver Kidney Spleen Heart Lung
Ovary/

Testicle

female

0 5 4.21±0.31 0.81±0.05 0.33±0.02 0.40±0.03 0.66±0.05 0.06±0.01

500 5 3.74±0.15 0.75±0.03 0.33±0.03 0.42±0.03 0.61±0.05 0.06±0.01

1,000 5 4.11±0.37 0.77±0.02 0.33±0.04 0.41±0.2 0.63±0.02 0.05±0.01

2,000 5 3.89±0.24 0.79±0.01 0.32±0.02 0.40±0.1 0.57±0.02 0.05±0.01

male

0 5 4.32±0.02 0.73±0.02 0.28±0.02 0.37±0.03 0.54±0.02 1.23±0.03

500 5 4.32±0.11 0.76±0.05 0.28±0.02 0.32±0.08 0.53±0.02 1.28±0.03

1,000 5 4.38±0.33 0.76±0.03 0.29±0.01 0.36±0.02 0.54±0.02 1.24±0.15

2,000 5 4.39±0.10 0.77±0.03 0.27±0.02 0.37±0.02 0.51±0.03 1.31±0.09
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Sex

Group

(mg/k

gbw)․

n

female

0 5

500 5

1,000 5

2,000 5

male

0 5

500 5

1,000 5

2,000 5
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Sex

Group

(mg/kg․

bw)

weeks
LD50

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

female

0

>2,000

mg/kg

500

1,000

2,000

2,000

복( )

male

0

>2,000

mg/kg

500

1,000

2,000

2,000

복( )

Sex
Group

(mg/kg bw)․

No of

animal

Initial body

weight(g)

Final body

weight(g)

Change of
body

weight(g/day)

Food intake

(g/day)
FER*

Water intake

(g/day)

female

0 5 159.20±8.60 275.12±12.13 1.31±0.10 16.49±0.37 7.97±0.21 25.95±1.75
B

500 5 159.89±5.68 269.99±15.29 1.21±0.08 16.53±0.65 7.30±0.29 26.58±2.45B

1,000 5 159.52±5.68 267.95±13.81 1.18±0.04 16.11±0.10 7.35±0.32 24.61±3.05
B

2,000 5 159.35±4.66 276.28±17.33 1.25±0.13 16.88±0.49 7.23±0.30 32.03±3.04A

male

0 5 176.32±8.28 463.30±21.33 3.20±0.12 24.24±1.58 13.21±0.37 30.59±3.02

500 5 174.72±5.18 455.46±46.27 3.17±0.40 25.11±1.34 12.59±0.93 36.33±4.16

1,000 5 174.78±8.28 469.52±10.38 3.14±0.12 26.44±2.80 12.49±0.64 35.95±4.22

2,000 5 174.40±6.73 446.23±25.50 3.02±0.21 24.15±0.98 13.05±0.48 36.07±5.93
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Sex
Group

(mg/kg bw)․

No of

animal

weeks

0 3 6 9 13 15

female

0 5 159.20±8.60 177.03±8.82 245.47±9.02 265.54±11.62 275.12±12.13

실험 료
500 5 159.80±5.68 181.62±8.23 243.21±10.55 258.58±13.13 269.99±15.29

1,000 5 159.52±6.42 179.53±7.22 237.39±16.14 251.15±13.18 267.95±13.81

2,000 5 159.35±4.66 172.25±11.88 242.70±14.79 261.23±15.36 276.28±17.33

2,000

복( )
5 159.35±4.66 213.15±5.35 241.07±8.47 256.11±5.99 264.05±9.88 276.18±10.88

male

0 5 176.32±8.28 309.34±18.82 383.91±22.32 428.61±21.31 463.30±21.33

실험 료
500 5 174.72±5.18 309.77±23.22 379.10±36.82 418.39±36.21 455.46±46.27

1,000 5 174.78±8.28 317.24±6.47 392.68±7.86 439.10±6.84 469.52±10.38

2,000 5 174.40±6.73 295.4±22.09 377.01±23.21 414.48±23.72 446.23±25.50

2,000

복( )
5 176.36±0.18 293.97±4.669 390.08±1.13 433.09±3.77 463.27±11.72 498.45±14.67
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Sex
Group

(mg/kg bw)․

No of

animal

Weight of Organs(g/100gbw)․

Liver Kidney Spleen Heart Lung Pancreas Stomach Brain
Ovary/

Testicle

female

0 5 2.19±0.14
B

0.59±0.04 0.21±0.02 0.35±0.02 0.56±0.03 0.36±0.07 0.66±0.05 0.59±0.02 0.22±0.06

500 5 2.40±0.27
B

0.62±0.04 0.24±0.01 0.35±0.02 0.62±0.04 0.51±0.02 0.64±0.03 0.58±0.04 0.19±0.03

1,000 5 2.34±0.30
B

0.60±0.04 0.23±0.02 0.38±0.15 0.60±0.02 0.52±0.06 0.68±0.13 0.61±0.03 0.20±0.03

2,000 5 2.50±0.16
B

0.63±0.05 0.23±0.02 0.35±0.03 0.52±0.07 0.52±0.07 0.73±0.10 0.60±0.50 0.23±0.05

2,000

복( )
5 3.03±0.27A 0.64±0.04 0.25±0.06 0.32±0.02 0.53±0.03 0.53±0.03 0.80±0.20 0.63±0.04 0.21±0.03

male

0 5 2.50±0.04
B

0.58±0.05 0.16±0.01 0.31±0.02 0.42±0.02 0.35±0.03 0.64±0.02 0.37±0.04 0.91±0.07

500 5 2.61±0.17AB 0.63±0.05 0.17±0.00 0.32±0.02 0.45±0.03 0.40±0.03 0.67±0.18 0.37±0.03 0.96±0.11

1,000 5 2.74±0.12
AB

0.62±0.04 0.19±0.02 0.35±0.03 0.44±0.03 0.42±0.01 0.78±0.12 0.36±0.03 0.94±0.02

2,000 5 2.81±0.27
A

0.65±0.03 0.19±0.02 0.35±0.03 0.48±0.03 0.35±0.05 0.77±0.07 0.42±0.03 0.91±0.06

2,000

복( )
5 2.96±0.18

A
0.57±0.03 0.17±0.02 0.30±0.02 0.45±0.02 0.37±0.01 0.73±0.10 0.41±0.02 0.89±0.06
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Sex
Group

(mg/kgbw)․
n

female

0 5 5.46±0.99 8.93±0.23 15.90±0.82 62.98±3.09 70.58±4.83 17.84±1.23 25.26±0.48 817.40±77.18

500 5 5.25±0.63 8.36±0.33 15.54±0.35 62.3±2.36 74.48±1.47 18.60±0.35 25.00±0.48 828.40±36.14

1,000 5 5.61±0.63 8.60±0.25 15.98±0.18 64.28±0.56 74.80±2.35 18.58±0.52 24.82±0.17 947.80±36.14

2,000 5 4.86±0.50 8.44±0.30 14.92±0.79 61.98±5.28 73.36±4.96 17.68±1.28 24.22±2.16 802.60±72.50

2,000

복( )
5 5.89±0.73 8.45±0.24 16.22±0.37 50.50±1.90 59.74±1.15 19.18±0.39 32.14±0.58 831.80±77.11

male

0 5 6.97±1.10
AB

9.64±0.35 16.84±0.41 62.70±3.01 65.04±2.41 17.48±0.56 26.94±0.76 844.20±69.28

500 5 6.72±1.91
AB

9.63±0.21 17.20±0.38 64.00±1.78 66.42±1.20 17.86±0.39 26.90±0.59 871.60±117.03

1,000 5 8.35±1.15AB 9.45±0.22 16.94±0.27 63.42±1.43 67.16±2.14 17.94±0.34 26.74±0.49 879.00±59.03

2,000 5 9.89±2.00
A

9.33±0.25 16.80±0.36 63.74±1.86 68.34±2.44 18.00±0.34 26.38±0.71 854.75±114.15

2,000

복( )
5 6.54±0.70

B
9.12±0.26 16.88±0.26 52.38±1.59 57.45±1.96 18.45±0.34 32.18±0.51 901.75±28.21
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0 5 6.90±0.22
B
3.92±0.12 1.32±0.07 0.20±0.05 83.80±10.87

B
126.80±11.39 59.40±9.85

B
0.85±0.06 21.62±4.22 141.80±13.23 102.80±36.30

A
98.80±5.56

500 5 7.20±0.52
B
4.18±0.27 1.40±0.06 0.20±0.05 91.40±14.18

B
123.20±14.44 58.80±5.84

B
0.87±0.04 22.34±2.50 147.20±21.98 103.40±28.49

A
98.00±5.10

1,000 5 7.28±0.35
B
4.16±0.21 1.36±0.08 0.20±0.05 93.20±23.11

B
127.80±22.10 57.20±8.63

B
0.91±0.03 23.14±1.24 144.20±16.92 86.40±22.18

B
96.80±10.35

2,000 5 7.22±0.44B 4.20±0.17 1.38±0.12 0.15±0.05 101.20±16.08B 119.40±18.77 59.80±4.02B 0.90±0.08 22.00±1.62 140.80±16.36 75.20±34B 102.2±12.60

2,000

복( )
5 8.40±0.46

A
4.48±0.20 1.14±0.10 0.11±0.01 217.80±30.02

A
155.60±28.22 83.60±17.28

A
0.87±0.07 22.24±1.38 146.00±40.98 139.8±33.97

A
103.00±9.90

0 5 6.90±0.32 3.86±0.12 1.28±0.07 0.11±0.01 121.00±16.50
B
118.80±15.71

B
58.00±5.10

B
0.80±0.05 23.08±2.36 132.20±14.80 84.40±16.55

B
105.80±9.66

500 5 7.30±0.20 4.10±0.06 1.32±0.04 0.13±0.04 139.80±17.23B 113.20±12.51B 64.40±12.88AB 0.89±0.05 25.12±3.88 137.20±20.25 95.80±33.00B 106.6±13.85

1,000 5 7.24±0.48 4.00±0.23 1.24±0.10 0.11±0.01 149.40±32.88
B
121.00±4.34

B
66.40±12.29

AB
0.83±0.09 26.32±3.55 131.00±10.12 70.60±10.97

B
103.8±10.61

2,000 5 7.20±0.13 3.98±0.15 1.26±0.05 0.15±0.06 160.80±27.83
B
115.00±13.02

B
54.75±5.36

B
0.83±0.5 24.22±2.17 124.20±5.60 80.60±15.73

B
100.40±5.99

2,000

복( )
5 7.55±0.15 4.03±0.08 1.13±0.04 0.12±0.01 277.25±32.36

A
148.25±9.65

A
73.25±7.82

A
0.74±0.05 19.80± 127.00±9.57 124.00±16.93

A
99.75±6.72



- 163 -

(1 ) 100%, 2,000 mg/

1 6,000 mg (3 )

1 3 , 1 1 30

1 99 (28+5 )

,

2

  ×


 
 



     ×  
× 
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(%)
※

Animal Dose(mg/kg BW)․

0.4 622.22

1.0 571.43

※

40~60

BSA 1.62 BSA 1.82

Km 37.00 Km 38.97

BSA 0.01
4,540.80 5,097.76

Km 4.50

BSA 0.05
6,486.60 7,283.02

Km 7.00

1. BSA : Body Surface Area, m2

2. Km : kg/m2

3. Human Eqivalent Dose : mg/day
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방문 1
Screening
방문

방문 2
간초음파
검사

방문 3
기초방문

방문 4
주 방문4

방문 5
주 방문8
시험종료

↓ ↓ ↓ ↓ ↓

시험식품 사용기간 사용기간( 56 일±5 )

일-14~0 일0 일28±5 일56±5
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검사항

액학 검사 RBC, WBC, hemoglobin, hematocrit, platelet, differential count

액생 학 검사
GPT, GOT, g-GT, protein, albumin, bilirubin, ALP, total cholesterol,

HDL-cholesterol, LDL-cholesterol, BUN, creatinine, TG, glucose, LDH

역 청검사 HBs-Ag, Anti-HBs, Anti-HCV

뇨검사 protein, glucose, occult blood, ketone, bilirubin, urobilinogen
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γ

γ

γ

γ
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γ

γ γ

γ
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☓
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μ
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그림 -8.
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δ δ
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δ
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7: R1 = CH3, R2 = CH3, H3 = OCH3, R4 = OCH3, R5 = CH3, R6 = CH3

O

O

HO
R2

HO

R1

9: R1 = OMe, R2 = COOH
10: R1 = OH, R2 = CHO

HO

R1
O

O
HO

R2

8: R1 = OH, R2 = CHO
11: R1 = OMe, R2 = COOH

9'

7'

1'

6'

1

6

7

9

9'

7 '

1'

2'

1

2

7

9

9'7'

1'

6'1

6

7

9

COOH

HO
15

O

O

OH

HO

OH

OH

O
1

5
7

9

1'
5'

7'

9'



- 194 -

OO

OH

OH

OH
HO

OH

H

H

O

O

HO

OH

O

H H
H

H
H

H OH

HO

21



- 195 -

(A) (B)

(C)
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그림 -33.
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그림 미강 복합 물 얻어진 합물-53.

그림 미강 복합 물 얻어진 합물-54.
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보수 유리수 함량
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Week (%) (%)

1 85.05 ± 7.64 87.30 ± 7.85

2 89.02 ± 7.18 92.18 ± 7.59

3 86.81 ± 6.93 92.92 ± 11.65

4 87.58 ± 8.91 91.19 ± 11.02

5 89.05 ± 2.27 89.85 ± 4.33

6 88.12 ± 5.93 88.92 ± 8.45

7 87.05 ± 2.78 89.18 ± 2.84

8 87.61 ± 3.57 86.66 ± 5.01

9 85.49 ± 7.46 85.52 ± 5.45

10 79.18 ± 5.20 83.40 ± 2.69

11 84.49 ± 4.49 85.58 ± 3.79

12 86.94 ± 2.79 86.94 ± 5.24

13 87.07 ± 5.36 87.07 ± 3.25

14 87.38 ± 3.33 91.91 ± 2.96

-1.
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Week

4 363.80 ± 0.28 314.73 ± 0.97

8 352.72 ± 1.13 311.34 ± 1.18

12 341.63 ± 1.98 308.26 ± 1.39

-2. ( / )㎎ ㎗

-2.

Oxytetracycline

Tetracycline

Chlortetrachcline

Doxycycline

Marbofloxacin

Norfloxacin

Ciprofloxacin

Danofloxacin

Enrofloxacin

Sarafloxacin

Difloxacin

Oxolinic acid

Flumequinine

-3.
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31, 32,

33

A B C

(Capric acid) 0.1 0.1 0.1

(Lauric acid) 0.1 0.1 0.1

(Myristic acid) 1.4 1.4 1.4

(Palmitic acid) 24.7 25.5 24.3

(Stearic acid) 12.6 14.5 12.7

39.1 41.8 38.8

(Palmitoleic acid) 2.5 2.2 2.3

(Oleic acid) 50.1 47.6 47.3

(Linoleic acid) 6.0 5.9 8.5

(Linolenic acid) 0.2 0.2 0.5

(Gadoleic acid) 0.9 0.9 1.0

(Eicosadienoic acid) 0.3 0.3 0.4

(Eicosatrienoic acid) 0.0 0.0 0.1

(Arachidonic acid) 0.0 0.0 0.2

60.0 57.1 60.3

Unknown 0.9 1.1 0.9

31.
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32.

33.
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A ( ) B ( ) C ( )

Asp 1174.6 ± 23.13 1023.7 ± 6.05 1184.0 ± 11.93

Thr 556.5 ± 11.13 473.5 ± 0.10 568.7 ± 7.55

Ser 495.7 ± 11.85 398.5 ± 5.88 492.3 ± 9.67

Glu 1905.5 ± 34.19 1756.8 ± 13.19 1920.0 ± 24.69

Pro 492.7 ± 6.78 385.4 ± 24.16 455.5 ± 24.16

Gly 695.4 ± 01.29 526.2 ± 27.35 620.8 ± 2.38

Ala 744.1 ± 11.47 612.9 ± 7.40 732.9 ± 0.46

Val 484.0 ± 4.28 505.3 ± 0.13 506.2 ± 1.93

Met 175.2 ± 37.10 162.8 ± 11.64 174.7 ± 0.40

Ile 512.1 ± 7.34 493.8 ± 5.84 526.8 ± 5.55

Leu 1014.3 ± 10.55 880.9 ± 1.82 1030.3 ± 5.69

Tyr 433.5 ± 6.99 377.7 ± 8.32 440.0 ± 3.03

Phe 554.2 ± 4.05 449.9 ± 3.80 566.0 ± 7.80

Lys 1190.5 ± 25.54 936.1 ± 3.14 1220.2 ± 10.87

His 480.6 ± 10.94 371.8 ± 16.00 512.0 ± 1.16

Arg 754.1 ± 0.70 606.5 ± 9.52 751.6 ± 4.37

34.

그림 -29. .
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A ( ) B ( ) C ( )

Asp 1552.6 ± 14.12 1790.2 ± 76.76 1566.8 ± 4.02

Thr 704.3 ± 3.61 659.7 ± 0.02 736.7 ± 4.35

Ser 584.9 ± 28.30 369.8 ± 0.06 619.8 ± 0.86

Glu 2493.6 ± 25.95 2963.4 ± 117.54 2553.2 ± 6.06

Pro 581.8 ± 39.11 681.0 ± 11.51 600.9 ± 18.94

Gly 806.9 ± 101.48 913.1 ± 36.57 821.0 ± 36.89

Ala 938.8 ± 35.93 1097.5 ± 42.52 955.0 ± 37.48

Val 726.6 ± 11.70 934.5 ± 44.39 736.3 ± 4.02

Met 249.6 ± 100.84 205.0 ± 18.23 270.0 ± 80.22

Ile 733.2 ± 0.69 868.6 ± 29.73 746.4 ± 10.82

Leu 1338.1 ± 7.52 1578.0 ± 68.31 1375.3 ± 14.15

Tyr 519.8 ± 60.88 268.0 ± 37.41 558.2 ± 55.03

Phe 733.9 ± 4.35 921.3 ± 44.44 767.4 ± 8.09

Lys 1587.2 ± 5.61 1826.4 ± 62.35 1631.5 ± 0.01

His 600.4 ± 8.83 711.9 ± 16.89 673.7 ± 2.52

Arg 971.2 ± 57.35 1044.2 ± 23.77 985.6 ± 9.06

35.

-30.



- 290 -

A ( ) B ( ) C ( )

Asp

Thr

Ser

Glu

Pro

Gly
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Val

Met

Ile
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Phe
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His

Arg

36.

-31.



- 291 -

-32.
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38.

-33.
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39.

-34.
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-35
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41. ( /5 / ) ( :kg)

2. (kg, /1 /1 )
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-35.

-36. (kg, /1 /1 )
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0.40 

0.50 

0.60 

0.70 

0.80 

A:생균제 B:시중생균제 C:일반사료

-37. (kg, /1 /1 )

-43, 3-5-38

-38. ( /1 /1 )
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개월 5 6 7 8 9 10 11 12 13 14

4.06 4.43 4.61 4.89 5.46 5.84 6.25 6.85 7.26 7.73

3.67 4.07 4.34 4.59 5.02 5.49 5.94 6.52 7.05 7.52

3.64 4.21 4.29 4.47 4.93 5.25 5.87 6.58 7.11 7.45

15 16 17 18 19 20 21 22 23 24

8.15 8.79 9.05 9.21 9.42 9.53 9.86 10.05 10.12 10.36

7.93 8.72 8.84 8.92 8.99 9.03 9.32 9.79 9.92 10.05

7.87 8.41 8.75 8.87 9.03 9.17 9.26 9.62 9.88 9.98

43. ( /1 /1 ) ( :kg)

6

7

8

9

10

11

A:생균제 B:시중생균제 C:일반사료

%

-39.
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제 장 목표달성도 및 관련분야에의 기여도4

β
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해PTP1B ,

진 시스 마우스 한 당AMPK , 2NBDG uptake , KKAy 2

뇨 실험)

-SMAα 량TGF- 1 )β 실험계

향후 식 비 한 다양한 천연물 항당뇨 재 간 개 재 개
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제 장 연구개발 성과 및 성과활용 계획5
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2013.

06.28
한 식 연 원 10-1282055

2013.

08.29
한 식 연 원 10-130553

2011.

08.01

원근, ,

티엔,

엔

10-1054943

2011.

08.30

원근 티엔, ,

엔 .

, ,

상

10-1062174
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날짜 언 지

2013.05 식 니 울 당뇨 지 간 개 과, · ·硏 앙 보경

2013.05 니 울 당뇨 지 간 억 에 과" · , · " 연합 스

2013.05 니 울 당뇨 지 간 억 에 과· , · 매 경

2013.05 없 니 울 식 당뇨 지 간 다· · 한 경

2013.05 없 니 울 식 당뇨 지 간 다· · 울신문

2013.05 없 니 울 식 당뇨 지 간 다, , 스 어

2013.05 식 니 울 당뇨 지 간 개 과, · ·硏 시스

2013.05 식 당뇨 지 간 다, 동아 사 언스

2013.05 니 울 당뇨 과 지탈타

2013.05 식 니 울 당뇨 지 간 개 과' · , ·硏 지틀보사

2013.05 니 울 식 당뇨 지 간 다· · 식 료신문

2013.05 시킨 니 울 당 상승 억 간 개,ㆍ 식 스

2013.05 식 니 울 당뇨 지 간 억 에 과, · , ·硏 ″ ″ 아시아

2013.05 식 니 울 당뇨 지 간 개, · ·硏 낸 스

2013.05 식 니 울 당뇨 지 간 개 과, · ·硏 Daum

2013.05 니 울 당뇨 간 개 과' · ' YTN

2011.11 니 당뇨 개 열“ ” 2 보건 스

2011.08 미 어 식 곧 미< > 아주경

2011.07 항당뇨 간 개 고체 술 연 한 경 TV

2011.05 천연 미생물 운 체내“ ” 보건 스
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본 연 사업 통하여 뛰어난 고체 물 생산하 술 립하고 시2

하 동안 내 우수 에 7편 편 비 편 문 보고하(SIC 5 , SCI 2 )

특허등 건 특허 원 건 통해 당뇨 간 개 건강 식 약 개, 3 , 7 /

에 할 수 원천 술 보하 향후 술료 득과 건강 식 약.

수 산업에 할 수 것 생각
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제 장 연구개발과정에서 수집한 해외과학기술정보6
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제 장 연구시설장비 현황7 ‧
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제 장 참고문헌8
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