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SUMMARY

.TitleⅠ

Development of the high efficiency porcine feedstuff additives using anti-pathogenic
natural materials

.Purpose and Signaificance of ResearchⅡ

This study was conducted for the development of the high efficiency porcine

feedstuff additives using anti-pathogenic natural materials.

Herbal medicines have been used in traditional medical systems in developing

countries for thousands of years, particularly in Eastern Asia. Herbal medicines

generally have fewer side effects than synthetic medicines. Many studies have shown

that the herbal component is also effective in regulating the pathogenic process in

animals and humans. Scutellariae Radix (SR, the root of Scutellaria baicalensis Georgi,

family Labiatae) is used as a medicinal herb in Eastern Asia, including China, Korea

and Japan. It has a variety of medicinal properties including anti-microbial and

anti-inflammatory activities.

Baicalein is the main flavonoid of scutellariae radix and has an antihepatotoxic effect

. Safflower (Carthamus tinctoriusL, Asteraceae family) is a highly branched,

herbaceous, annual plant. Its seed contains anatural pigment known as Carthamin.

Carthamus tinctorius L. has pharmacological effects including antioxidant and

neuroprotective effects. Saururus chinensis was reported to have antioxidant,

anti-inflammatory , hypolipidemic , hypoglycemic , analgesic, antihypertensive and

hepatoprotective

effects. Saururus chinensis is rich in flavonoids, such as quercetin, quercitrin and

rutin. The egg yolks from laying hens are a good source of polyclonal antibodies.

Specific egg yolk immunoglobulin (IgY) provides passive protection against ETEC

infections in early post-weaning pigs . However, previous studies have reported that

either organic acids or vitamins or individual natural herbs affect pigs orally

challenged with E. coli and Salmonella typhimurium. There are no reports on the

effects of multiple herbal mixtures as an additive to food on the protein metabolism.

Combining these individual natural herbs and specific IgY might induce an immune

response in pigs orally challenged with E. coli and Salmonella typhimurium. Moreover,

it is important to discover an alternative to the feeding of antibiotics to animals.

Therefore, this study examined the effect of an additive mixture on thevarious

changes on high efficiency porcine feedstuff additives using anti-pathogenic natural

materials and To identify the antibacterial effects and diarrheal disease controlling
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mechanisms of natural herb, multi-pathogen protective IgY antibody and bio-balance materials

in swine model. To our knowledge, this is the first study to analyze the effects of an

natural feed additive in pigs.

Contents and Scope of ResearchⅢ

1. Phsico-Biochemical Analysis on Natural Herb Additive Containing Immunoglobulin

Yolk sac (IgY) in Pigs

All experiments were performed in accordance with the Gyeong-Sang National

University experimental animal’'s guidelines. Specific Immunoglobulin Yolksac (IgY)

Production The specific antigen was collected from two different species, E. coli and

Salmonella typhimurium. The antigen was then mixed with an oil adjuvant to produce a

combined 478 H.-S. PARK et al. vaccine. This combined vaccine was injected into

layer chickens three times at three week intervals. The eggs were collected two

weeks after the final injection, washed with sodium hypochlorite and dried. The dried

eggs were broken and the yolk sac was separated from the egg white. This dried egg

yolk sac powder was tested for the antibody titer. The additive consisted of 20%

Carthamus tinctorius L. extract powder, 30% Saururus chinensis leaf powder, 20%

Scutellaria baicalensis root powder and 30% egg-originating dried specific IgY powder.

The final mixture was added to the food at a concentration of 0.5% and 1.0%. A total

of 30 male pigs (three weeks, Yangsung, Suwon, Korea) were infected orally with E.

coli and Salmonella typhimurium and divided into the control and additive groups. The

control group contained ten animals. The experimental groups were divided into two

sub groups (0.5% and 1.0%) according to the additive concentrations; each sub group

contained ten animals. The body weight and food intake were recorded at two stages

(1st day and after eight weeks of additive feeding). After eight weeks, the animals

were sacrificed with pentobarbital. The spleen and serum were collected from both

the control and additive groups. The spleen was washed with cold saline and stored at

70C until further analysis.

For Biochemical Analysis, the experimental data was collected from both the control

and experimental groups at two stages (1st day and after eight weeks of additive

feeding). After eight weeks, all animals were sacrificed and the serum was collected.

The serum glutamic oxaloacetic transaminase (GOT) and glutamic pyruvic transaminase

(GPT) levels were determined using a GOT/GPT kit (Bio Clinical system, Anyang,

Korea) according to the manufacturer’'s protocol. The protein was extracted from the

pig’'s spleen of both the control and additive groups. Briefly, 0.1 g of the spleen

sample was dissolved in 500 l of the sample buffer containing 7Murea, 2Mthiourea,

and 4% (w/v) CHAPS. After sonication, the samples were centrifuged at 15,000 rpm
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and 4C for 1 hour and the supernatant was collected. For protein precipitation, 100 l

of the supernatant was treated with 10% TCA (v/v) and incubated at 20C for three

hours. The samples were then centrifuged at 15,000 rpm and 4C for ten min and the

supernatant was discarded. The protein pellets were dried in a lyophilizer, dissolved in

500 l of the sample buffer and centrifuged at 15,000 rpm and 4C for 30 min. The

supernatant was transferred to another e-tube and stored at 80C until needed. The

protein concentration was estimated using a modified Bradford protein assay kit

(Bio-Rad, Hercules, CA, USA) according to the manufacturer’'s instructions.

For Two-Dimensional Electrophoresis, In the first dimension, a total of 200 g of

protein from each sample was applied onto an IPG strip (Immobiline DryStripTM, pH

3 -10 NL, 13 cm, GE Healthcare Life Sciences) for the IEF process. The protein–

samples were focused for a total of 64.3 kVh. The strips were equilibrated with 10

mg/ml DTT in an equilibration buffer for 15 min first and then with iodo-acetamide

for 15 min with continuous shaking. In the second dimension, the equilibrated strips

were placed onto 12% SDS-PAGE and run at a constant 20mA until the dye reached

the bottom of the gel. The protein spots in the analytical gels were visualized by

silver staining. Silver staining was performed using the methods reported elsewhere

Image and Data Analysis .The gel images were acquired using a BIO-RADTM GS-800

scanner and imported into PhoretixTM 2D software (ver. 5.01, Nonlinear Dynamics,

Newcastle, U.K.) for analysis. Protein spots showing more than a two-fold changes

were considered to be differentially expressed proteins. All spots were confirmed

visually and edited manually.

For Identification of Differentially Expressed Proteins by Mass Spectrometry,

The selected protein spots were excised manually from the 2-DE gel for protein

identification.In gel digestion of the selected protein spots on the gel was performed

as described by Shevchenko et al. (1996). The excised protein spots were proteolyzed

in-gel with trypsin. The tryptic fragment masses were detected by Matrix Assisted

For Laser Desorption Ionization Time of Flight Mass Spectrometry (MALDI-TOF, MS,

USA) using a PerSeptive Biosystems Voyager-DE STR mass spectrometer. The

proteins were identified by a Mascot-Peptide Mass Fingerprint

(www.matrixscience.com) database search. The following parameters were used for

the database searches: taxonomy, mammalians; cleavage specificity, trypsin with one

missed cleavages allowed; Peptide tolerance of 100 ppm for fragment ions; allowed

modifications, Cys Carbamidomethyl (fixed), oxidation of Met (variable). The MOWSE

score and species were considered to indentify the correct protein from the mascot

results list. For Gene Ontology (GO) Analysis, The spot identities were submitted to a

GO retriever (http://www.agbase.msstate.edu/) to obtain the GO annotations, which

were then summarized based on the GOSlim set using a GOSlim Viewer

For statistical analysis. All the results are expressed as the mean SD. All statistical

analyses were performed using SPSS software (SPSS for Windows, ver. 10.0; SPSS
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Inc. Chicago, IL, USA). The significance of the differences between the control and

additive groups were analyzed using one-way ANOVA followed by a student’'s t-test.

A p value<0.05 was considered significant.

2. Antibacterial effects and disease control mechanism of natural herb, multi-pathogen
protective IgY antibody and bio-balance materials

Preparation of pathogenic E. coli and Salmonella typhimurium

1)Characterization of IgY against E. coli and Salmonella typhimurium

2)dentification of antibacterial effects of natural herb and IgY antibody

3)Identification of intrinsic immune activation of natural herb, IgY antibody and

bio-balance materials composing feed in swine

4) Identification of diarrheal disease controlling mechanisms of natural herb, IgY

antibody and bio-balance materials composing feed in artificially infected swine

3. Pharmcological Evaulation and Economical Analysis on Natural Herb Additive

Containing Immunoglobulin Yolk sac (IgY) in Pigs

1) Evaluation of physiological activation of natural herb, multi-pathogen protective IgY

antibody and bio-balance materials

2) Measurment of various antibiotic residues in swine blood

3) Measurment of natural herb, multi-pathogen protective IgY antibody and

bio-balance materials residues in swine blood

4) Measurment of various antibiotic residues after feeding of natural herb,

multi-pathogen protective IgY antibody and bio-balance materials composing feed in

swine

5) Evaluation of stability and ecomonic benefits

4 Results of Research

The effect of the natural herb additive on the serum GOT/GPT levels was examined

by monitoring the pigs daily. On the 1st day, the GOT/GPT level was 67:4 3:1=69:65

7:56 IU/L (control group), 56:87 10:09=69:76 4:12 IU/L (0.5% additive group) and

102:81 7:13=86:46 10:28 IU/L (1% additive group). After eight weeks, the GOT/GPT

level was 73:07 7:08=80:29 1:37 IU/L (control group), 46:29 4:28=81:44 3:36

IU/L (0.5% additive group) and 42:25 4:63=76:66 1:18 IU/L (1% additive group).

On the 1st day, the body weight gain showed a similar course in the control and 0.5%

and 1% additive groups. After eight weeks, the body weight gain was 39:9 1:25 kg

(control group), 45:1 1:10 kg (0.5% additive group) and 42:5 1:27 kg (1% additive

group). No impairment in the animal health status was observed.The proteins from the
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spleens of the control and eight weeks additive supplemented pigs (0.1%) were

extracted and resolved by 2DE using pH 3 -10 IPG strips loaded with 100 g–

of the total proteins. The molecular weights of the spots ranged from 7 to 175 kDa.

The differences in the spot intensity were identified as quantitative changes. A total of

31 differentially expressed protein spots were identified (more than two-fold was

considered significant), and finally 19 were detected by MALDI-TOF/MS. Among the

19 protein spots, 7 and 12 proteins were significantly up-regulated and

down-regulated, respectively.Thirty seven percent of the proteins identified were

involved in the cellular components and cells (GO: 0005575 and GO: 0005623

respectively). Moreover, there were 17% intracellular proteins (GO: 0005623), 13%

cytoplasm (GO: 0005634) and organelle involved proteins (GO: 0005737). For the

biological process, the strongest associations were with the metabolic process (26%)

(GO: 0008152). Another 22% associations were with the biological process (GO:

0008150), whereas 8% were associated with transport (GO: 0006810) and 7% with the

carbohydrate metabolic process and the generation of precursor metabolites and

energy (GO: 0005975 and GO: 0006091).From this study, we found that the

antibacterial effects of Saururus Chinensis and Scutellariae Radix extract against E.

coli and Salmonella typhimurium in vitro and IgY which is producted by E. coli and

Salmonella typhimurium Ag immunization showed the inhibitory effect bacterial

internalization and intracellular replication within phagocytes. In vivo test, swine group

which is fed with natural herb, IgY antibody and bio-balance materials composing feed

showed a lower virulence expression than those of the fed with normal feed.

Moreovere, swine group which is fed with natural herb, IgY antibody and bio-balance

materials composing feed did not affect the normal flora in the intestine and showed

increasing WBC in whole blood comparing to untreated control groups. Conclusionly,

natural herb and IgY showed an antibacterial effect against pathogenic bacterial but

not normal intestinal bacteria, and natural herb, IgY antibody and bio-balance materials

composing feed showed immune activation and diarrheal disease controlling in swine.

From this study, we found that the immunospecific IgY against E. coli and Salmonella

typhimurium and IgY treatment inhibited the bacterial internalization and adherence on

epitherial cells. Moreovere, swine group which is fed with natural herb, IgY antibody

and bio-balance materials composing feed showed a higher white blood cells in whole

blood than those of control groups, suggesting that natural herb, IgY antibody and

bio-balance materials composing feed may increase immunostimulatory effect in swine.

In addition, we found that quercetin, isolated from O. humifusa Raf, showed potent

antioxidant and anti-inflammatory activities. Furthermore, these data suggest that

quercetin has potent antioxidant and anti-inflammatory effect in vitro. Data of reporter

gene luciferase assay suggest that anti-inflammatory effects might be mediated in the

levels of transcription. Platelet aggregation was induced either by ADP, a potent

agonist to platelet G protein-coupled P2Y receptor, by collagen, a potent ligand that
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activates platelet integrin 2 1 and glycoprotein VI, or thrombin, a plateletα β

protease-activated receptors subtype I and IV. This preliminary result suggests that O.

humifusa may be taken as a candidate lead natural compound to be considered in the

search for natural products with beneficial effects on aberrant platelet activation

mediated cardiovascular disorders. Anti-platelet activities of CE6 were studied using

rat platelets. We examined the effect of CE6 on intracellular Ca
2+

mobilization using

fura-2/AM, and determined ATP release and cyclic nucleotides production. These

results suggested that cAMP elevating effect of CE6 might be due to the PDE

inhibiting activity rather than AC activation.

In conclusion, results of the experiments suggest that Natural Herb Additive Containing

Immunoglobulin Yolk sac (IgY) were effective in improving in pig on growth

performance, physico-chemical properties and prevention of various digestive diseases

and may increase economic return.
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천연 재 약 원 다병원체 난,

체 런스 지물질 돼

지 생체 내 물질에 사양

검

l 천연 재 약 원 돼지 사양에 미

규

l 난 래 역 린 돼지 생체내

생리 에 미 규

천연 재 약 원 다병원체 난,

체 런스 지물질 균

과 질병 어 규

l 천연 재 약 원 돼지 질병

원 체에 균 과 검

l 난 래 역 린 돼지

질병 원 체에 균 과 검

천연 재 약 원 다병원체 난,

체 런스 지물질

통 경 평가

l 천연 재 약 원 난 래 역

린 돼지 량

l 생 처 시 돼지 량

천연 재 약 원 다병원체 난,

체 런스 지물질 돼

지 생체 내 물질에

검

l 실험 통 천연 재 약 원

돼지 사체계에 미 규

l 실험 통 난 래 역

린 돼지 생체내 생리 에 미

규

천연 재 약 원 다병원체 난,

체 런스 지물질 균

과 질병 어 규

l 실험 통 천연 재 약 원

돼지 질병 원 체에 균

과 규

l 실험 통 역 린 돼지

질병 원 체에 과

규

천연 재 약 원 다병원체 난,

체 런스 지물질

통 경 평가

l 실험 통 천연 재 약 원

난 래 역 린 돼지

량

l 실험 통 생 처 시

돼지 량

천연 재 약 원 다병원체 난,

체 런스 지물질 돼

지 생체 내 물질에

검

l 실험 통 천연 재 약 원

돼지 사체계에 미 규

l 실험 통 난 래 역

린 돼지 생체내 생리 에 미

규

천연 재 약 원 다병원체 난,

체 런스 지물질 균

과 질병 어 규

l 실험 통 천연 재 약 원

돼지 질병 원 체 감염시 나타

나 역 평가

l 실험 통 천연 재 약 원

돼지 질병 원 체 감염시 나타

나 질병 어

천연 재 약 원 다병원체 난,

체 런스 지물질

통 경 평가

l 실험 통 천연 재 약 원

난 래 역 린 돼지

량

l 실험 통 생 처 시

돼지 량

l 산물 안 경 평가
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연 수 연 개 내 연 개 과

립수 과 검역원 생 체물질 개 개 연

주 애드( )
돈 사 가IgY

티 스 사료첨가 개
사료첨가

주 퓨리나( )
단 IgY

질 사료첨가 개
사료첨가

강원
돼지 사IgY

사료첨가 개(PED)
사료첨가
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Table

Groups

Parameters

ALP

(I.U/L)

ALT

(I.U/L)

AST

(I.U/L)

Cholesterol

(mg/dl)

Male

(n=10)

C1 83.50±2.81 26.60±2.62 64.72±3.14 52.60±3.14

S
2

82.78±3.02 26.82±1.56 65.48±2.48 43.12±1.31
*

Female

(n=10)

C
1

87.56±11.11 23.18±2.38 65.02±2.48 50.76±2.55

S2 88.36±9.87 22.72±2.80 65.74±4.13 43.62±4.79*
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Microorganisms
MIC(%)

2 1 0.5 0.25 0.13

Badillus cerus - - - - +

Escherichia coli O157:H7 - + + + +

Listeria monocytogenes Scott A - - - - +

Salmonella enteritidis - + + + +

Salmonella gallimarum - + + + +

Salmonella pullorum - + + + +

Salmonella typhimurium - + + + +

Staphylococcus aureus - - - - +

Treatment
Diarrhea Body weight(g)

1a 7 14 1 7 14

Control 0 4b 0 370.18±12.60C 726.10±23.20B 792.60±8.57A

1%HBF

added
0 1 0 404.30±9.60C 812.65±25.13B 914.42±15.35A
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Antibiotics Control group Dietary supplementation group

Oxytetracycline

Tetracycline

Chlorotetracycline

-

-

-

-

-

-

μ

μ
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μ μ

μ

μ
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Table 8. Effect of dietary supplementation on growth perforance of oriental herbal in

broiler chicks.
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8

9

10

11

12

13

3 6 9 12 15

Weeks (post feeding)

C
o
n
c
e
n
tr
a
ti
o
n
 o

f 
C

a
 (
μ

g
/m

l)

Control male

Control female

Safflower male

Safflower female

• 삼 등 계 물질 여 균 생 뇨 암 과 등 다고, , flavin , , ,

알 다.

• 비실험에 상 약 가 비 어 사료에 경우 :

•돼지 돈 에 포 콜 스트 상 었다70% .

•특 질병에 낮 고 감 시켰LDL

•돈 보수 연도 등 상시켰다.
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Strain

No.
Serotype O-serogroup

Isolated

years
Origin

Sample

from
ST1

ST2

ST3

ST4

ST5

ST6

SE1

SE2

SE3

SE4

SE5

SE6

SB1

SB2

SB3

SB4

SB5

SB6

SM1

SM2

SM3

SM4

SM5

S. typhimurium

S. typhimurium

S. typhimurium

S. typhimurium

S. typhimurium

S. typhimurium

S. enteritidis

S. enteritidis

S. enteritidis

S. enteritidis

S. enteritidis

S. enteritidis

S. bredeney

S. bredeney

S. bredeney

S. bredeney

S. bredeney

S. bredeney

S. Montevideo

S. Montevideo

S. Montevideo

S. Montevideo

S. Montevideo

B

B

B

B

B

B

D1

D1

D1

D1

D1

D1

B

B

B

B

B

B

C1

C1

C1

C1

C1

2005

2004

2005

2005

2006

2007

2006

2005

2004

2003

2004

2005

2006

2001

2001

2005

2004

2001

2003

2001

2007

2006

2001

Pig

Pig

Pig

Pig

Pig

Pig

Pig

Pig

Pig

Pig

Pig

Pig

Pig

Pig

Pig

Pig

Pig

Pig

Pig

Pig

Pig

Pig

Pig

Lymph node

Lymph node

Lymph node

Lymph node

Lymph node

Stool

Lymph node

Lymph node

Lymph node

Lymph node

Lymph node

Lymph node

Lymph node

Lymph node

Lymph node

Lymph node

Lymph node

Lymph node

Lymph node

Lymph node

Lymph node

Lymph node

Lymph node
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SM6

SS1

SS2

SS3

SS4

SS5

SS6

S. Montevideo

S. schwarzengrund

S. schwarzengrund

S. schwarzengrund

S. schwarzengrund

S. schwarzengrund

S. schwarzengrund

C1

B

B

B

B

B

B

2006

2001

2006

2005

2005

2006

2007

Pig

Pig

Pig

Pig

Pig

Pig

Pig

Lymph node

Lymph node

Lymph node

Lymph node

Lymph node

Lymph node

Lymph node
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삼 런스런스물질 등( 20%), ( 20%), ( 30%), , IgY ( 30%)～ ～ ～ ～

평가 후 비 여-->

사료 첨가 비 내: (0.5%,1% )
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λ
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α
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Table 1. Identification of protein on 2-D pattern of control group(postive: challenged bacterial) (A)

and feed additive-treated group for 8weeks(B)



- 64 -



- 65 -



- 66 -



- 67 -



- 68 -



- 69 -



- 70 -

Table 4. Protein spot normalization. Spot normalization was performed with progenesis

samespots software by dividing the volume.
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Spot# Protein Accession

#(a)

Nominal

mass(Mr)

Matched

peptide

Sequence

Coverage

(%)

Species

4W
8256

Albumin 833798 71362 17 30 Sus scrofa

4W
9838

hypothetical protein 291411522 184166 36 27 Oryctolag
us

cuniculus

4W
10723

apolipoprotein A-I 164359 30312 20 59 Sus scrofa

4W
6469

macrophin 1 isoform
2

17426164 532418 77 18 Homo
sapiens

4W
9195

apolipoprotein E
precursor

47523674 36634 11 36 Sus scrofa

4W
7721

apolipoprotein A-IV
precursor

47523830 43268 16 50 Sus scrofa
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Fig.11. Scanning electron micrographs showing Salmonella and E.coli on the intestinal

mucosa. A: pretreated group, B: 2 day after infection of Salmonella and E.coli, C: 1 week

after infection of Salmonella and E.coli plus 0.5% dietary supplementation, D: 1 week after

infection of Salmonella and E.coli plus 1% dietary supplementation, E: 4 week after

infection of Salmonella and E.coli plus 0.5% dietary supplementation,, F: 4 week after

infection of Salmonella and E.coli plus 1% dietary supplementation. G: 8 week after

infection of Salmonella and E.coli plus 0.5% dietary supplementation. H: 8 week after

infection of Salmonella and E.coli 1% dietary supplementation.
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Fig.12. Scanning electron micrographs showing intestinal mucosa infected with Salmonella and

E.coli A: pretreated group, B: 2 day after infection of,Salmonella and E.coli C: 1 week after

infection of Salmonella and E.coli plus 0.5% dietary supplementation, D: 4 week after infection

of Salmonella and E.coli plus 0.5% dietary supplementation.



- 80 -

Treatments Crude fat(%)
Cholesterol

(mg/fatg)

Crude

protein(%)

Crude

ashes(%)

Feed

conversion

(g/g)

w e i g h t

gain

( I n i t a l →

Final)

Control 6.52±0.59 60.31±0.36 21.74±0.75 3.86±1.09 2.98±0.12

7.40→

105.68

(97.6 )↑

Treatment

(0.5%)
4.91±0.32 56.22±0.47 20.86±0.34 3.85±1.17 2.43±0.08

6.85→

107.19

(100.34 )↑

Treatment

(1%)
3.88±0.24 55.25±0.30 20.86±0.25 3.80±1.10 2.38±0.07

8.20→

108.22

(100.02 )↑

사료첨가 첨가 지 않* Control(1%): ,

사료첨가 첨가* Treatment(0.5%): 0.5% ,

사료첨가 첨가* Treatment(1%): 1%

체 후 체* Body weight :Final(180 ) -Inital( )

γ
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Table 7. Effect of dietary supplementation of feed additive on fatty acids in pig

Fatty acids
Treatments

Control Treatment(0.5%) Treatment(1%)

C14:0

Myristic acid
13.90±0.10 13.87±0.11 13.09±0.01

C16:0

Palmitic acid
25.10±0.68 22.11±0.69 21.06±0.12

C16:1

Palmitoleic

acid

4.11±0.26 4.23±0.53 4.78±0.12

C18:0

Stearic acid
16.34±0.09 12.05±0.20 10.10±0.04

C18:1

Oleic acid
41.40±0.02 49.30±0.68 50.11±0.59

C18:2

Linoleic acid
14.65±0.09 18.65±0.10 18.60±0.10

C20:3

Dihomo- -linolγ

enic acid

1.02±0.01 1.73±0.07 1.76±0.20

C20:4

Arachidonic

acid

1.46±0.03 2.59±0.03 2.61±0.21

Monounsatu

ration fatty

acid

45.51±0.28 53.53±1.21 54.89±0.71

Polyunsatur

ation fatty

acid

17.13±0.13 22.97±0.20 22.97±0.51
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Amino acids Control Treatment(0.5%) Treatment(1%)

Phe 538.3±11.39 501.2±31.09 500.7±21.59

Gly 353.1±12.13 874.2±51.70 987.1±11.32*

Glu 1563.2±46.37 1673.2±23.23 1783.2±29.11

Ser 712.4±11.34 723.4±13.22 767.3±14.12

Met 508.1±2.24 523.3±11.38* 584.1±19.23*

Thr 403.2±4.20 442.1±16.17 459.2±10.32

Lys 801.3±59.27 904.3±13.25 923.7±09.10

Ala 354.1±22.32 383.5±10.14 386.5±11.09

Isoleu 576.0±15.54 701.2±11.65* 720.3±10.23*

Tyr 298.3±5.27 243.3±12.17 211.2±20.08

Val 801.2±09.20 877.9±11.35 998.3±19.18

His 203.6±1.32 397.4±10.23** 397.1±09.27**

Arg 654.2±23.25 669.3±38.01 656.3±28.14

Pro 673.1±35.41 753.1±23.24 778.1±48.16

Leu 879.2±2.54* 1016.3±10.34** 1205.4±10.13**

ASP 798.4±10.34 990.3±12.09 995.1±09.21
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Parameter Control group

Dietary

supplementation

group(0.5%)

Dietary

supplementatio

n group(1%)

Reference

Normal range

SGPT(IU/l) 11.0-38 12.0-34.0 22-37 10.0-45

SGPT(IU/l) 29-61 32-55 11.0-52.0 30-61

Glucose(mg/dl) 66-110 64-120 75-110 60-130

Bilirubin(mg/dl) 0.00-0.56 0.01-0.13 0.01-0.11 0.00-0.60

LDH(IU/l) 30-98 35-76 34-67 32-100

CPK(IU/l) 88-163 81-145 84-151 85-170

Alkaline

phosphate(IU/l)
33-109 41.3-103 44.7-104 35-110

Alkaline Phosphatase

(IU/l)
14-27 14-26 15-29 16-36
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균 후 여후 경과 돼지 복강내 검 사진Fig. 14 : 1
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γ
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병원 균 살 라 검 검 수 시험 수( / )

여 1 주1 주2 주4 주8 개월6

시험 0/24 0/20 0/16 0/12 0/8 0/4

0/24 0/20 0/16 0/12 0/8 0/4

병원 균 살 라 검 검 수 시험 수( / )

여 1 주1 주2 주4 주8 개월6

질병 0/24 0/20 0/16 0/12 0/8 0/4

폐사 0/24 0/20 0/16 0/12 0/8 0/4
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α β
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가 어 산 과. Quercetin

Fig. 1 실험에 사 식quercetin

산(1) DPPH Xanthin oxidase assay

산 과 수 강 나타내었Quercetin radical scavenging activity .

에DPPH (2,2-diphenyl-l-picrylhydrazyl radical) Xanthine oxidase assay Quercetin

값 각각 과 강free radical scavenging activity IC50 97.5 ± 5.1 nM 23.5 ± 8.1 Mμ

산 과 나타내었 결과 천. (Opuntia humifusa Raf 가 직)

생 억 그리고 염 통scavenging activity ROS , cytokine

시radical-induced toxicity .
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Fig. 3 C,D 과 또 단독 양 끝난 후 가 비quercetin LPS, LPS , RNA

었고 사진 각 실험 나타냈다 각각 수RT-PCR , gel .

독립 실험 평균 차 나타냈다± . *P<0.01 vs LPS +

Quercetin(2.5M), 5: LPS + Quercetin (5M), 6: LPS + Quercetin (10M).
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나 생 과 에 미 억 과. NO iNOS Quercetin

에 미 포독 과 평가 고 에 다양 도Quercetin RAW264.7 RAW264.7

처리 후 실시 본 연 에 사 에 차도Quercetin MTT assay . 10 Mμ

포 생 에 독 과 보 지 않았 에 포quercetin . LPS

33.3±3.5uM/10
6

도 가 도 었 에 도cells/ml NO , quercetin

감 었 또 포에 에 도. , quercetin RAW264.7 LPS iNOS mRNA

도 강 게 억 시켰 라 억 과가. quercetin iNOS

억 통 매개 었다고 사료 .

다 발현에 있어서 의 효과. COX-2 mRNA Quercetin
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α

μ μ μ

α

α
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그리고 사 동에 미Fig. 6 Quercetin CRE(A), NF- B(B) AP-1 reporter (C)κ

그리고 다. CRE, NF- B, AP-1 TK Renilla cDNA cotransfection .κ

루 포 에 겨 시간동안 양 다luciferase assay , 24 well plate 24 . Luciferase

에 술 같 사 여 루어 다 각assay Materials & Methods Promega kit .

그래 수 독립 실험 평균 차 다(triplicate) ± . RLU relative

미 다luciferase unit . *P<0.05 vs PMA-activated, **P<0.01 vs PMA-activated. A,

Lane no. 1: basal, 2: Forskolin (1uM), 3: Forskolin (1uM) + Quercetin(2.5uM), 4:

Forskolin (1uM) + Quercetin(5M), 5: Forskolin (1uM) + Quercetin(10uM). A,C, Lane

no.1: basal, 2: PMA(0.1uM)), 3: PMA(0.1uM) + Quercetin (2.5M), 4:(0.1uM) +

Qurcertin (5M), 5(0.1uM)+ Quercetin(10uM).

마 에 도 에 과. PMA NF- B, AP-1, CRE Quercetinκ

에 그리고 어NF- B LPS iNOS, COX-2, TNF- , IL-6κ α

또 과 과 같 사 과도 계가NF- B AP-1 CRE .κ

에 미 지 알아보고Quercetin NF- B, AP-1, CRE luciferase assayκ

실시 에 도 사 억 나. Quercetin PMA NF- B AP-1κ

에 미 지 않았 도 에 도. Quercetin PMA CREB
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사 게 상시켰 .

2-2) 천 물 억ethyl acetate

가. 에 도 집 에 천 에틸아 트 물 과ADP

천 에틸아 트 물 에 도 집Fig. 7. ADP

도 억 시켰다 에 천 물 각각 도 간 처리. EtOAc 1

후 처리 여 시간 간 집 에 미 살펴보았다 실험결과ADP 8 .

평균 나타내었다± S.E.M. (n=3 experiments) .

천 에틸아 트 물 에 도 집 도ADP

억 시켰다 천 에 집 지 감 다. 100 g/ml 33% .μ

나. 에 도 집 에 천 과Collagen EtOAc

천 에틸아 트 물 콜라겐에 도 집Fig. 8

도 억 시켰다 에 천 에틸아 트 물 각각 도 간. 2

처리 후 콜라겐 처리 여 시간 간 집 에 미 살펴보았다8 .

실험결과 평균 나타내었다± SEM (n=3 experiments) .

다 에 도 집 에collagen (2.5 g/ml)μ 천 에틸아 트
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물 과에 살펴보았 천 에틸아 트 물 에 도. collagen

집 도 억 시킴 수 었고 IC50 38.3 ± 4.4 g/mlμ

나타내었 천 에틸아 트 물 에(Fig. 8). ADP collagen

집 에 어 억 과 보 다 것 .

다. 포 내 슘 비에 천 물 과EA

에 도 포내 슘 도 변 에 천 물 과Fig. 9 ADP (10 M) .μ

에 처리 재료 에 진 다Fura-2/AM ‘ ’ . 1mM

CaCl2 처리 고 에 간 시킨 후 사 고 처리37 1min preincubation , ADP (10 M)℃ μ

후 시간 간 변 살펴보았다 평균3min . ± S.E.M. (n=4

나타내었다experiments) .

포내 슘 가 시에 나타나 상 알 그러므 에. ADP

도 슘 가에 천 에틸아 트 물 어 과 보 지

살펴보았 처리 시에 포내 슘 도. ADP 10 M 709.06 ± 102.64μ

지 게 가 천 에틸아 트 물 에 가nM . ADP 10 Mμ

슘 도 강 게 억 시켰level (Fig. 9).
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2-3) 가 에 집 에 미Chlorin e6 ADP

가 집.
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Fig. 10 The inhibitory effect of CE6 on platelet aggregation

induced by ADP Platelets (3×108/ml) were pre-incubated with or

without CE6 in the presence of 1mM CaCl2 for 3min at 37°C.The

platelets were stimulated with 10 M ADP. Agonists-inducedμ

platelet aggregation was recorded using a turbidometric

aggregometer. The aggregation reaction was terminated at 5 min

and the percent aggregation rate was determined. Each graph

shows mean ± SEM of at least 4 independent experiments

performed.

실험에 사 10 M ADP (3×10μ 8 집시켰 에 도/ml) 100% . CE6 ADP

집 도 억 (IC50 = 7.1 ± 0.65 M).μ
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나 가 에 도 포내 슘 가에 미. CE6 ADP
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Fig. 11 The inhibitory effect of CE6 on [Ca
2+

]i mobilization

induced by ADP Washed platelets were incubated with calcium

fluorophore (fura-2/AM), stimulated with ADP and [Ca2+]i was

determined as described in Materials and methods section for

which CE6 significantly inhibited ADP-activated [Ca2+]i. The

results are a summary of at least 3 independent experiments

performed and the bar graphs are presented as mean ± S.E.M. **:

p < 0.01 compared with agonist control, ***: p < 0.005 compared

with agonist control.

포내 슘 동원 과립 비 단계 고 므 가, CE6

도 포내 슘 가에 미 평가 포내 슘ADP . ADP 10 Mμ

지 가시켰 에 도 감 었 결과750 nM , CE6 . CE6

집 억 과가 포내 슘 동원 억 매개 안 .
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다 가 에 비에 미. CE6 ADP ATP
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Fig. 12 Effects of CE6 on ADP-activated platelet dense-granule

secretion Washed platelets were pre-incubated with CE6 at the

concentrations indicated, stirred in an aggregometer for 3 min

prior to ADP stimulation for 5 min, and then the reactions were

terminated followed by ATP release assay. ATP release in

response to agonist stimulation was performed as described in

Material and Methods section. Bar graphs show mean ± SEM of at

least 4 independent experiments performed. ***: p < 0.01

compared with agonist control.

비 후 빠 게 어나 상 므dense granule , dense

비물 나 지 삼아 가 에 도 비에 미granule ATP CE6 ADP ATP

실험 단독 처리 도 비 도. CE6 ADP ATP

감 시켰 .
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라 에 생 에 미. CE6 ADP TXA2
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*** ***

Fig. 13 Effect of CE6 on ADP-induced TXA2 generation ADP (10 M)μ

evoked TXB2 production (as measure of TXA generation) in washed

suspension of platelet in the presence of 1 mM extracellular Ca2+.TXB2 was

measured at 5min after addition of ADP. TXB2 measure was performed

using TXB2 EIA Kit . Bar graphs show mean ± SEM of at least 3

independent experiments performed. **:p<0.01 compared with agonist

control, ***:p<0.005 compared with agonist control.

단 질 경 경 물질 알Thromboxane A2 (TXA2) G ,

신 폭시킴 안 사물 가 생. TXA2 TXB2 , CE6 TXA2

에 미 실험 생 에 비 가량 가시켰. ADP TXB2 5

처리에 도 감, CE6 .



- 126 -
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(B)

Fig. 14 Effects of CE6 on intracellular cyclic AMP concentration

Washed platelets were stirred with vehicle or CE6 (at the concentrations

indicated), forskolin and IBMX in an aggregometer and stimulated with ADP

for 5 min prior to the termination of the reaction and then cAMP enzyme

immunoassays were performed as described in the Materials and methods

section. A. CE6 significantly increased cAMP accumulation in a dose

dependent manner. B. Co-incubation of CE6 with forskolin showed a

synergistic effect on cAMP level elevation but not with IBMX. The results

are a summary of at least 3 independent experiments performed and bar

graphs presented as mean ± S.E.M. **: p < 0.01 compared with negative

control, ***: p < 0.005 compared with negative control, NS: statistically not

significant.

결 수 체에 여 생 진Adenylate cyclase (AC) Gs cAMP , cAMP

에 억 것 알 양ADP . CE6 cAMP

게 가시켰 도 양 에 달, 8 M CE6 forskolin cAMP 95% .μ

에 보 것과 같 물질 과 동시에 처리 시Fig. 14B , AC forskolin 1 Mμ

지 과 나타내었 지만 동시에 처리. , phosphodiesterase (PDE) IBMX

아무런 보 지 않았 .
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에 산 에 미. CE6 ADP MAPK Akt

ERK

p-ERK

p38

p-p38

p-JNK

Akt

p-Akt

ADP (10 µM)    - +        +         +         +    

ce6      (µM)     - - 7.5       15       30  

ADP (10 µM)    - +        +         +         +    

ce6      (µM)    - - 7.5       15       30  

Fig. 15 Effects of CE6 on ADP-induced MAPKs and Akt phosphorylations.

Washed platelets were stirred in an aggregometer with vehicle or CE6 at the

concentration indicated for 3 min prior to the addition of ADP for 5 min before the

termination of the reactions. Proteins were extracted, separated by SDS-PAGE, blotted

onto PVDF membrane and stained using antibodies against Erk1/2, phospho-Erk1/2,

p38, phospho-p38, SAPK/JNK and phospho-SAPK/JNK. We also checked

anti-phospho-Akt and anti-Akt antibodies. Blots were visualized by ECL and all

immunoblots are representatives of 3 4 independent experiments–

가 어 에 억 가 알아보 여 가CE6 , CE6 ERK,

그리고 산 에 미 통 사p38 JNK western blotting . ERK, p38

그리고 가지 처리JNK 3 mitogen-activated protein kinase (MAPK) CE6
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벽 게 억 었 단 질과 결 수 체 에 직 어. Akt Gi

므 산 에 실험 산 역시 도, Akt CE6 . CE6 Akt

억 .

사 가 에 에 미. CE6 ADP integrin
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EGTA (1 mM) - - - - - - +

ce6 (µM) - - 3.25          7.5           15          30          -

(A) 

***

***

***

**

basal

ADP

15 µM

30 µM

(B) 

Fig. 16 Effects of CE6 on fibrinogen binding in ADP-activated platelets

The inhibitory effects of CE6 on fibrinogen binding to the integrin αIIbβ3 in

ADP-stimulated platelets were measured by flow cytometric analysis. A. Fluorescent

intensity graphs are from one experiment but are representative of 4 independent

experiments. Data exhibit mean fluorescence intensity (MFI) of fibrinogen-positive

platelets. Washed platelets were pre-treated with vehicle or CE6 at the concentrations

ranging from 3.25 M to 30 M. And, then ADP (10 M) was added together withμ μ μ

Alexa Fluor 488-human fibrinogen (20 µg/ml) for 5 min, fixed with 0.5%

paraformaldehyde at 4°C for 30 min. Each graph was expressed as % of gated. B.

Analysis graph shows representative of at least 4 independent experiments performed.

**: p < 0.01 compared with agonist control, ***: p < 0.005 compared with agonist

control.

가 그러 듯 에 당단 질agonist ADP integrin αIIbβ3

도 여 과 결fibrinogen . integrin αIIbβ3

여 처리 후 라 결CE6 , fibrinogen . CE6

결 도 억fibrinogen .
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천연 재 사료첨가 여 시험 과 사료 첨가 여 후 주Fig. 17 1 , 2

주 주 주 개월 후 각 시험균 별 여 액 채취 여 액내 수 변, 4 , 8 6 4 ,
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병원 균 살 라 균에 상 포 착 억 에 미Fig. 19 IgY
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단가
경 마리 사 시(1 )

비 고
양(g) 가격 원( ) 비

IgY 원15,000 /1,000g 222g 3,330 22.2%

약 원,

런스 말등
원25,000 /1,000g 518g 원12,950 51.8%

경비( ) 원3,320 원3,320

사

폐사 감( )
약 에 상 가MSY 15.2 21

사료 감 상21,6%

사료1%

첨가 사 시

비 계

돼지 주 평균 사료 취량 약8 : 74.814Kg▷

사료첨가 량1% (74.8Kg 1%) 741g = 원19,600

돼지 주 평균 사료 취량 약4 : 37.400Kg▷

사료첨가 량1% 370g = 원9,800

본연 에 후

주간에도 과가4

우수

비

계

사 감 가 에 상: MSY 15.2 21 )▷

수 가 수

사료 감▷

돼지 시110Kg :▷

지 약 원 원76% 4,500 /Kg 83.6Kg X 4,500⇒ ⇒

원376,200⇒

원가 원 사료비 원( 280,000 : 54.9%:151,200

비 원45.1%:128,800 )

원 수 시 상수96,200 /1⇒

본 사료첨가 사 시▶ 가MSY :

약 에 상MSY 15.2 21⇒

사료 감 등 원보다 폭96,200▶

수 상

돼지 가격

경 여건에 라 변동

수
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l 천연 재 약 원 돼지 사양 사

체계에 미 규

l 난 래 역 린 돼지 생체내

생리 에 미 규

30

천연 재 원 돼지 사 생

리 에 미 에

게 루어 가?

l 천연 재 약 원 돼지 질병

원 체에 균 과 검

l 난 래 역 린 돼지

질병 원 체에 균 과 검

35
천연 재 균 과 검

게 루어 가?

l 천연 재 약 원 난 래 역

린 돼지 량

l 생 처 시 돼지 량
35

천연 재 생체내 생체

에 미 과 가?

l 실험 통 천연 재 약 원

돼지 사체계에 미 규

l 실험 통 난 래 역

린 돼지 생체내 생리 에 미

규

35
천연 재 실험에

과 규 가?

l 실험 통 천연 재 약 원

돼지 질병 원 체에 균

과 규

l 실험 통 역 린 돼지

질병 원 체에 과

규

35
천연 재 실험에

과 규 가?

l 실험 통 천연 재 약 원

난 래 역 린 돼지

량

l 실험 통 생 처 시

돼지 량

30
천연 재 실험에

과 규 가?

l 실험 통 천연 재 약 원

돼지 사체계에 미 규

l 실험 통 난 래 역

린 돼지 생체내 생리 에 미

규

30
천연 재 경

가?

l 실험 통 천연 재 약 원

돼지 질병 원 체 감염시 나타

나 역 평가

l 실험 통 천연 재 약 원

돼지 질병 원 체 감염시 나타

나 질병 어

30

천연 재 시험에

생체 과에 실

과 경 가?

l 실험 통 천연 재 약 원

난 래 역 린 돼지

량

l 실험 통 생 처 시

돼지 량

l 산물 안 경 평가

40

천연 재 생체 안

료 약 비 에 우 에

경 가 가 가?
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천연 재 약 원 다병원체,

난 체 런스

지물질 돼지 생체 내

물질에 사양 검

l 천연 재 약 원 돼

지 사체계에 미

규

l 난 래 역 린

돼지 생체내 생리

에 미 규

사료첨가11)
삼 균,①

랜스 질 포 사료첨

가

사양 연2)
사양 체량 폐사 사료: , , ,

돼지 질 :②

수 단 지- , , , ,

콜 스 변

지 산 아미 산-

단 질 에 미③

안 평가④

에 미⑤

천연 재 안 실험⑥

100%

천연 재 약 원 다병원체,

난 체 런스

지물질 균 과 질병

어 규

l 천연 재 약 원 돼

지 질병 원 체

에 균 과 규

l 역 린 돼지

질병 원 체에

과 규

1 평가1)
시험돈 변 돼지 질병(①

균 : E. coli 살 라감염, ;

Salmonells 리 빈도 사spp.) :

삼 등 포 사료,

첨가 여 실험 돈 변 재

료 에 돼지

질병 보 사.

삼 가 포 사료, , IgY②

첨가 여돈 변 돼지

질병 균( : E. coli 살 라,

감염 ; Salmonells 원 체spp.)

삼 등 포,③

사료첨가 여돈 에 감염

생 사 사

삼 등 포 사,③

료첨가 여돈 에 감염

생 사 사

감염 폐사돈 변,④

균 리 동 숙주 역

사

상 야 시험결과 과 비⑤

여 사료첨가 여 평

가 다.

100%

천연 재 약 원 다병원체,

난 체 런스 지물질

동물 실험

l 삼 어,

런스 물질 동물 역

강 과

l 삼 어,

런스 물질 개

동물 연

삼 어 런스 물질,①

물 역 강 과

삼 어 런스 물질,②

개 동물 연

100%
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-항생제문제해결

-돼 병 방효과

-안전 축산물생산

-축산농가 득

안
전

돼

생
산

-항생제과다사

-돼 병으로인한

경제적 실

-안전 축산물생산애로

돼

생
산

현재 연 개발후

항균효과

-돼 화 병
( 장균 , 살모넬라 )
-내병 효과

경제 평가

-잔 항생제평가
-항생효과평가

특이단백 에 한평가

-항균효과및 장 련
특이단백 규명

연 결과

-골격 장효과
-콜레스테롤감
- 포화 방산 가

장및이화학적효과
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단가

경 마리 사 시(1 )

비 고

양(g) 가격 원( ) 비

IgY 원15,000 /1,000g 222g 3,330 22.2%

약 원,

런스 말등
원25,000 /1,000g 518g 원12,950 51.8%

경비( ) 원3,320 원3,320

사

폐사 감( )
약 에 상 가MSY 15.2 21

사료 감 상21,6%

사료1%

첨가 사 시

비 계

돼지 주 평균 사료 취량 약8 : 74.814Kg▷

사료첨가 량1% (74.8Kg 1%) 741g = 원19,600

돼지 주 평균 사료 취량 약4 : 37.400Kg▷

사료첨가 량1% 370g = 원9,800

본연 에 후

주간에도 과가4

우수

비

계

사 감 가 에 상: MSY 15.2 21 )▷

수 가 수

사료 감▷

돼지 시110Kg :▷

지 약 원 원76% 4,500 /Kg 83.6Kg X 4,500⇒ ⇒

원376,200⇒

원가 원 사료비 원( 280,000 : 54.9%:151,200

비 원45.1%:128,800 )

원 수 시 상수96,200 /1⇒

본 사료첨가 사 시▶ 가MSY :

약 에 상MSY 15.2 21⇒

사료 감 등 원보다 폭96,200▶

수 상

돼지 가격

경 여건에 라 변동

수
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사료첨가 실 사업 진 안< , >
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• 사료첨가제
공급체계 확립

• 사료첨가제
해외수출

• 젖소, 한우
기타 가축에 응용

• IgY 을 이용한
돼지생산 기술개발

• 항생제 사용억제 및
소화기질병을 예방

돼지생산

• 국내시장에 공급하여
축산농가 소 증대기여

생산기술개발

사료첨가제의 기업화
추진방안

지속적 연구 축산농가

㈜양성

•안전 축산식

•해 시장수출
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and Up-Regulation
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84 SCI

2010
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Herbal Complex

Extract and Clay

Mineral

Mixture against

Escherichia coli

O157:H7

0
J. Fd Hyg.

Safety
25(1) 내 학 등재

2011

Flavonoids

Isolated from

Korea Citrus

Aurantium L.

Induces G2/M

Phase Arrest and

Apoptosis in

Human Gastric

Cancer AGS Cells.

0

evidence-bas

ed

Complimentar

y and

Alternative 1

Medicine

(eCAM)

2012.2 SCI
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학술 명 Vol.(No.) 내 SCI
주저자 신저자 공동저자

2011

Mechanism of

anti-platelet

activity of

Oligoporus

tephroleucus

oligoporin A:

involvement of

extracellular

signal-regulated

kinase

phosphorylation

and cyclic

nucleotide

elevation

0
Platelets

2011.12 SCI

2011

Anti-inflammatory

effect of

flavonoids isolated

from Korea Citrus

aurantium L.

on

lipopolysaccharide

-induced mouse

macrophage RAW

264.7 cells by

blocking

of nuclear

factor-kappa B

(NF-jB) and

mitogen-activated

protein signalling

pathways

0
Food

Chemistry

129

(2011)
SCI

2011

Proteomic Analysis

of Effects on

Natural Herb

Additive

Containing

Immunoglobulin

Yolksac (IgY) in

Pigs

0

The

American

Journal of

Chinese

Medicine

39(3) SCI

2011

C o m p a r a t i v e

protein profile of

Korean ginseng

(PanaxginsengC.A.

Meyer)andIndiangin

seng(Withaniasom

nifera)roots

0

The

American

Journal of

Chinese

Medicine

40(1) SCI
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2011

Korean Scutellaria

baicalensis water

extract inhibits cell

cycle G1/S

transition by

suppressing cyclin

D1 expression and

matrix-metalloprot

einase-2 activity

in

human lung

cancer cells

0

Journal of

Ethnopharma

cology
133(2011) SCI

2011

Anti-inflammatory

effect of

flavonoids isolated

from Korea Citrus

aurantium L.

on

lipopolysaccharide

-induced mouse

macrophage RAW

264.7 cells by

blocking

of nuclear

factor-kappa B

(NF-jB) and

mitogen-activated

protein signalling

pathways

0
Food

Chemistry
129 (2011) SCI

2011

Suppressive Effect

on

Lipopolysaccharide

-Induced

Pro-Inflammatory

Mediators by

Citrus

4 Aurantium L. in

Macrophage RAW

264.7 Cells via

NF- B Sigκ nal

Pathway

0

evidence-bas

ed

Complimentar

y and

Alternative 1

Medicine

(eCAM)

1155/2011 SCI

2011

The inhibitory

effect of Opuntia

humifusa Raf.

ethyl

acetate extract on

platelet

aggregation

0

Journal of

Medicinal

Plants

Research

5(8) SCI
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2011 0
2011.11

( submitted)
내 SCI

2011 0
2011.11

(submitted)
SCI
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천연약

식물과

난황황체

이 한

양 사

료첨가제

및

그제조방

법

곤 한
10-096223

6

2010

천연약

식물을

이 한

양 사

료첨가제

및

그제조방

법

곤 한
10-096223
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