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F 물 TLC

그림 삼 물 조사포닌51. TLC Rd
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F 물 two-dimensional normal phase TLC

two-dimensional normal phase TLC Rd
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two-dimensional normal phase TLC Rg3 & Rg5
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추출효율 벤조피렌표준액의면적

추출후면적
×
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5'-GGCTTTCCGAATTCACTGGAGCCT-3

5'-CCCCGGCCTTCCAAATAAATACATTCATA-3'
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Gene Primer Sequence

G3PDH
Forward 5' TGAAGCAGGCATCTGAGGG 3'

Reverse 5' CGAAGGTGGAAGAGTGGGAG 3'

IL-5
Forward 5' AGCCTAACCCTGTTGGAGGT 3'

Reverse 5' GTGATCGGCTTTTCTTGAGC 3'

IL-13
Forward 5' ATGCCCAACAAAGCAGAGAC 3'

Reverse 5' TGAGAGAACCAGGGAGCTGT 3'
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Ingredients Amount (g/L)

Pancreatic digest of casein 13.0

NaCl 5.0

Yeast extract 5.0

Esculin 1.0

Ferric ammonium citrate 0.5

Agar 15.0
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를 사 한 산균 측정38. Enzyme Assay Kit -glucosidase activityβ
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그림 101. 16S rDNA sequence (1,451bp) of isolated lactic acid bacteria S-16.

그림 102. 16S rDNA sequence (1,465bp) of isolated lactic acid bacteria S-18.
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그림 103. 16S rDNA sequence (1,405bp) of isolated lactic acid bacteria S-A4.

그림 104. 16S rDNA sequence (1,400bp) of isolated lactic acid bacteria S-A5
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No Substrates Reactions/enzymes

Isolated lactic acid

bacteria

A3 A5 A6 B9 22

1 Sodium pyruvate Acetoin production + + + + +

2 Hippuric acid Hydrolysis - - - - -

3 Esculin ferric citrate -glucosidaseβ - ± ± ± +

4 Pyroglutamic acid - naphthylamideβ Pyrrolidonyl arylamidase + + + + -

5 6-bromo-2-naphthyl- -D-α
galactopyranoside -galactosidaseα - - - - ±

6 Naphtol ASBI-glucuronic acid -glucuronidaseβ - - - - -

7 2-naphthyl- -D- galactopyranosideβ -galactosidaseβ - + - + +

8 2-naphthyl phosphate Alcaline-phosphatase - - - - -

9 L-leucine- -naphthylamideβ Leucine arylamidase + + + + +

10 L-arginine Arginine dihydrolase + + + + +

11 D-ribose Acidification + + + + +

12 L-arabinose Acidification - + + + +

13 D-mannitol Acidification + + + + +

14 D-sorbitol Acidification - - - - +

15 D-lactose Acidification + + + + +

16 D-trehalose Acidification + + + + +

17 Inulin Acidification - - - - -

18 D-raffinose Acidification - + + ± +

19 Starch Acidification + + + + +

20 Glycogen Acidification - - - - -
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*
Quantity of hydrolysed substrate

0 : 0 nanomoles, 1 : 5 nanomoles, 2 : 10 nanomoles, 3 : 20 nanomoles, 4 : 30 nanomoles, 5 : 40 nanomoles≥

No Enzymes Substrates

Isolated lactic acid bacteria

A3 A5 A6 B9 2-2

1 Control 0* 0 0 0 0

2 Alkaline phophatase 2-naphthyl phosphate 0 0 0 0 0

3 Esterase (c4) 2-naphthyl butyrate 3 2 2 2 0

4 Esterase lipase (C8) 2-naphthyl caprylate 2 1 1 1 0

5 Lipase (c14) 2-naphthyl myristate 0 0 0 0 0

6 Leucine arylamidase L-leucyl-2-naphthylamide 3 3 3 4 5

7 Valine arylamidase L-valyl-2-naphthylamide 1 1 1 2 4

8 Cystine arylamidase L-cystyl-2-naphthylamide 2 0 2 1 1

9 Trypsin N-benzoyl-DL-arginine-2-
naphthylamide 0 0 0 0 0

10 a-chymotrypsin N-glutaryl-phenylalanine-2-
naphthylamide 1 0 1 0 0

11 Acid phosphatase 2-naphthyl phosphate 2 2 2 2 1

12 Naphtol-AS-BO-phosphohydr
olase Naphthol-AS-BI-phosphate 1 1 2 2 2

13 a-galactosidase 6-Br-2-naphthyl- D-α
galactopyranoside 0 0 0 0 1

14 -galactosidaseβ 2-naphthyl- D-β
glactopyranoside 0 5 0 1 5

15 -glucuronidaseβ Naphthol-AS-BI- D-β
glucuronide 1 0 0 0 0

16 a-glucosidase 2-naphthyl- D-α
glucopyranoside 0 0 0 0 2

17 -glucosidaseβ 6-Br-2-naphthyl- D-β
glucopyranoside 0 0 0 0 5

18 N-acetyl-b-glucosamidase 1-naphthyl-N-acetyl- D-β
glucosaminide 0 0 0 0 4

19 a-mannosidase
6-Br-2-naphthyl- D-α
mannopyranoside 0 0 0 0 0

20 a-fucosidase
2-naphthyl- L-α
fucopyranoside 0 0 0 0 0
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No Substrates Reactions/enzymes

Isolated lactic acid

bacteria

S-16 S-18 S-A4 S-A5

1 Sodium pyruvate Acetoin production + + + +

2 Hippuric acid Hydrolysis - - - -

3 Esculin ferric citrate -glucosidaseβ + + + +

4 Pyroglutamic acid - naphthylamideβ Pyrrolidonyl arylamidase + + + +

5 6-bromo-2-naphthyl- -D-α
galactopyranoside -galactosidaseα - - - -

6 Naphtol ASBI-glucuronic acid -glucuronidaseβ - - - -

7 2-naphthyl- -D- galactopyranosideβ -galactosidaseβ - + - +

8 2-naphthyl phosphate Alcaline-phosphatase - - - -

9 L-leucine- -naphthylamideβ Leucine arylamidase + + + +

10 L-arginine Arginine dihydrolase + + + +

11 D-ribose Acidification + + + +

12 L-arabinose Acidification + + + -

13 D-mannitol Acidification + + + +

14 D-sorbitol Acidification - - - -

15 D-lactose Acidification + + + +

16 D-trehalose Acidification + + + +

17 Inulin Acidification - - - -

18 D-raffinose Acidification + + + -

19 Starch Acidification + + + +

20 Glycogen Acidification - - - -
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42. Enzymatic activity of Lactic acid bacteria isolated from Mare's milk

*
Quantity of hydrolysed substrate

0 : 0 nanomoles, 1 : 5 nanomoles, 2 : 10 nanomoles, 3 : 20 nanomoles, 4 : 30 nanomoles, 5 : 40 nanomoles≥

나 적 생 지 시험( )

No Enzymes Substrates

Isolated lactic acid
bacteria

S-16 S-18 S-A4 S-A5

1 Control 0* 0 0 0

2 Alkaline phophatase 2-naphthyl phosphate 0 0 0 0

3 Esterase (c4) 2-naphthyl butyrate 3 2 2 2

4 Esterase lipase (C8) 2-naphthyl caprylate 2 1 1 1

5 Lipase (c14) 2-naphthyl myristate 0 0 0 0

6 Leucine arylamidase L-leucyl-2-naphthylamide 3 3 3 4

7 Valine arylamidase L-valyl-2-naphthylamide 1 1 1 2

8 Cystine arylamidase L-cystyl-2-naphthylamide 2 0 2 1

9 Trypsin N-benzoyl-DL-arginine-2-
naphthylamide 0 0 0 0

10 a-chymotrypsin N-glutaryl-phenylalanine-2-napht
hylamide 1 0 1 0

11 Acid phosphatase 2-naphthyl phosphate 2 2 2 2

12 Naphtol-AS-BO-phosphohydrolase Naphthol-AS-BI-phosphate 1 1 2 2

13 a-galactosidase 6-Br-2-naphthyl- D-α
galactopyranoside 0 0 0 0

14 b-galactosidase 2-naphthyl- D- glactopyranosideβ 0 5 0 1

15 b-glucuronidase Naphthol-AS-BI- D- glucuronideβ 1 0 0 0

16 a-glucosidase 2-naphthyl- D- glucopyranosideα 0 0 0 0

17 b-glucosidase 6-Br-2-naphthyl- D-β
glucopyranoside 0 0 0 0

18 N-acetyl-b-glucosamidase 1-naphthyl-N-acetyl- D-β
glucosaminide 0 0 0 0

19 a-mannosidase
6-Br-2-naphthyl- D-α
mannopyranoside 0 0 0 0

20 a-fucosidase 2-naphthyl- L- fucopyranosideα 0 0 0 0
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Lactic
acid
bacteria

Incubation time (hrs)

0 4 8 12 16 20 24

A3 1.49×107 7.19×108 1.92×109 1.9×109 1.83×109 1.97×109 1.87×109

A5 1.08×107 9.2×108 1.45×109 1.26×109 1.37×109 1.38×109 1.22×109

A6 3.59×106 3.68×108 7.3×108 6.0×108 6.75×108 5.9×108 5.8×108

B9 5.0×106 3.83×108 8.0×108 8.3×108 7.45×108 1.04×109 8.55×108

2-2 3.94×106 7.9×107 1.58×108 3.17×108 4.75×108 5.55×108 3.6×108
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Ingredients Amount (g/L)

Enzymatic digest of Animal tissue 10

Beef extract 10

Yeast extract 5

Dextrose 20

Sodium acetate 5

Polysorbate 80 1

Potassium phosphate 2

Ammonium citrate 2

Magnesium sulfate 0.1

Manganese sulfate 0.05

Ingredients Amount (g/L)

Extract Yeast Dried 2.5

Peptone 5.0

Glucose 1.0

L-Cysteine 0.1

Tween 80 1.0

Bromcresol purple 0.04

Agar powder 15.0

Ingredients Amount (g/L)

Pancreatic digest of casein 13.0

NaCl 5.0

Yeast extract 5.0

Esculin 1.0

Ferric ammonium citrate 0.5

Agar 15.0

β
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β

Ingredients Amount (g/L)

Pancreatic digest of casein 17.0

Papaic digest of Soybean Meal 3.0

Sodium chloride 5.0

Dipotassium phosphate 2.5

Dextrose 2.5

n

n

n
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β β
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Sampl

e No
Total colonies Esculin positive

Selected for DNA

analysis

4 41S, 42S, 43S, 44L, 45L, 46L, 47L - -

5 51S - -

6
61L, 63L, 64L, 65L, 66L, 67L,

68L, 70L

61L, 63L, 64L, 65L, 66L,

67L, 68L, 70L
63L, 65L

7 71L, 72bS, 72S, 72’S, 73sS, 73bS
71L, 72bS, 72S, 72’S,

73sS, 73bS
71L, 72S, 73S

8 84S, 85L - -

9 95L, 96L, 97L 95L (1) 95L

10 101L, 102L, 103L, 104L - 103L

12 122, 123, 124L, 125L 122, 123 123

14 141, 142 - -

37 colonies 17 colonies 8 colonies

n

β
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 Brevibacillus brevis NBRC 100599

 Paenibacillus mucilaginosus KNP414

 Paenibacillus polymyxa E681

 Paenibacillus terrae HPL 003

 Paenibacillus sp  JDR 2

 Thermobacillus composti KWC4

 MBT213

 Paenibacillus sp  Y412MC10

0.01
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 Lactobacillus casei ATCC 334

 Lactobacillus rhamnosus GG

 Pediococcus claussenii ATCC BAA 344

 Pediococcus pentosaceus ATCC 25745

 Lactobacillus sakei subsp  sakei 23K

 Lactobacillus salivarius UCC118

 Lactobacillus reuteri DSM 20016

 Lactobacillus fermentum IFO 3956

 Lactobacillus johnsonii NCC 533

 Lactobacillus gasseri ATCC 33323

 Lactobacillus helveticus DPC 4571

 Lactobacillus acidophilus NCFM

 Lactobacillus kefiranofaciens ZW3

 Lactobacillus crispatus ST1

 Lactobacillus amylovorus GRL 1112

 Lactobacillus delbrueckii subsp  bulgaricus ATCC 11842

 Lactobacillus plantarum WCFS1

 Lactobacillus brevis ATCC 367

 Lactobacillus sanfranciscensis TMW 1 1304

 103L

 Lactobacillus buchneri NRRL B 30929

0.01

n

β
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미생물
Incubation time (days)

0 3 7 14

Paenibacillus sp MBT213 4×103 9.8×106 6.7×106 1.43×108

Lactobacillus buchineri-103L 1.12×107 7.7×107 1.86×108 3.2×107
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n

Compostion Content(%)

Active material 67.05

direct lactose 18

Avicell 102 8

Mg.st 1.41

MF 3.45

DW 1.25

Explotab 0.84

Total 100
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n

Compostion
Content(g)

Formulation 1 Formulation2

First coating

HPMC(6cp) 25 30

HPMC (50cp) 35

PEG 6000 26 13

피마 4 2

Second Coating

코팅 제 48 60

피마 2
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Parameter

Condition

Type 1 Type 2 Type 3

Temperature( )℃ 40 75 40

Exhaust Blower(rpm) 1150 1150 1350

Coating pan(rpm) 4 5 8

Solution pump 17~22 12 3

Atomizing air 0.25 0.23 0.2
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Formulation
Bulk density

(g/mL)

Tapped

density

(g/mL)

Carr's index
Hausner

ratio

A 0.29 0.53 1.82 45.00

B 0.32 0.53 1.65 39.00

C 0.37 0.53 1.53 34.00

D 0.38 0.53 1.41 29.00

A-1 0.30 0.46 1.55 35.00

B-1 0.25 0.42 1.67 40.12

B-2 0.29 0.47 1.63 38.65

C-1 0.32 0.50 1.56 35.89

C-2 0.31 0.53 1.73 42.14
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Vehicle Mean±S.D.

Tetraglycol 8.04±0.41

Labrasol 1.52±0.02

Transcutol P 4.20±0.07

TEC 2.27±0.06

Cremophor RH 40 0.32±0.01

Solutol HS 15 1.32±0.05



- 157 -

Component
Formulation(%)

A B C

Fermented red ginseng Ext. 5.00 10.00 12.50

Colostrum powder 40.00 35.00 32.50

Isomaltooligosaccharide 28.18 28.18 28.18

Xylitol 11.00 11.00 11.00

Mixed Yoghurt powder 9.00 9.00 9.00

Whey calcium 2.00 2.00 2.00

Milk flavor 1.90 1.90 1.90

HPMC 2208 1.20 1.20 1.20

Mg.St 1.00 1.00 1.00

Fructooligosaccharide 0.40 0.40 0.40

Lactoferrin Cocentrates 0.20 0.20 0.20

Lactobacilus acidphilus 0.10 0.10 0.10

Sucralose 0.02 0.02 0.02

Total 100
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Drug

Formulation(%)

B-5-1

(10%)

B-5-3

(10%)

B-5-1

(5%)

B-5-3

(5%)

Fermented red ginseng

Extract
10.00 10.00 5.00 5.00

Colostrum powder 35.00 35.00 40.00 40.00

Isomaltooligosaccharie 28.18 28.18 28.18 28.18

Xylitol 10.50 10.50 10.50 10.50

Mixed Yoghurt powder 8.00 8.00 8.00 8.00

HPMC 2208 1.20 1.20 1.20 1.20

Whey calcium 2.00 2.00 2.00 2.00

Cocoa powder 1.80 1.80 1.80 1.80

Mg.St 1.00 1.00 1.00 1.00

Fructooligosaccharide 0.40 0.40 0.40 0.40

Lactoferrin Cocentrates 0.20 0.20 0.20 0.20

Lactobacilus acidphilus 0.10 0.10 0.10 0.10

Steavioside 0.015 0.015 0.015 0.015

Glycyrrhiza uralensis

Fischer Ext.
0.10 0.10 0.10 0.10

Neohesperidine DC 0.005 0.005 0.005 0.005

Red ginseng flavor 1.50 - 1.50 -

Date essence - 1.50 - 1.50

Haun's ratio 1.22 1.23 1.22 1.18

Score 3 3 4 4.5

Total 100
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Ι
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Ingredients
Formulation(%)

Ι Ⅱ Ⅲ Ⅳ Ⅴ Ⅵ Ⅶ Ⅷ

Fermented red ginseng

Ext.
1 1 1 1 1 1 1 1

High fructose corn syrup 3 3 3 3 3 3 3 3

Sucralose 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Xylitol 2 2 2 2 2 2 2 2

Vit C 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Taurin 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Cocoa powder 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Mango syrup 2 2 2 2 2 2 2 2

Oligosaccharide 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Red ginsneg flavor 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Date flavor 0.1

Strawberry flavor 0.1

Mango flavor 0.1

Rubus coreanus flavor 0.1

Cranberry flavor 0.1

Grape essence 0.1

Milk flavor 0.05

Water 91.095 90.995 90.995 90.995 90.995 90.995 90.995 91.045

Total 100
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Ingredients
Formulation(%)

Ι Ⅱ Ⅲ Ⅳ Ⅴ Ⅵ

Fermented red ginseng 1 1 1 1 1 1

High fructose corn syrup 2.5 2.5 2.5 2.5 2.5 2.5

Sucralose 0.005 0.005 0.005 0.005 0.005 0.005

Xylitol 2 2 2 2 2 2

Vit C 0.1 0.1 0.1 0.1 0.1 0.1

Taurin 0.1 0.1 0.1 0.1 0.1 0.1

Cocoa powder 0.1 0.1 0.1 0.1 0.1 0.1

Mango syrup 2 2 2 2 2 2

Oligosaccharide 1 1 1 1 1 1

Citrus feel Ext. 0.1

Acantophanax Ext. 0.1

Glycyrrhiza uralensis Fischer Ext. 0.1

Date Ext. 0.1

Acantophanax Ext. +

Glycyrrhiza uralensis Fischer Ext
0.1

Citrus feel Ext. +

Acantophanax Ext.
0.1

Red ginseng flavor 0.03 0.03 0.03 0.03 0.03 0.03

water 92.065 92.065 92.065 92.065 92.065 92.065

Total 100
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Formulation
Lipophilic

emusifier(0.2%)

GMO: -tocopherolα

(10%)

수상(2.8%

함poloxamer188 )

1 Lipoid S 75 10:0

87.8

2 8:2

3 5:5

4 2:8

5 0:10

6 Lauroglycol FCC 10:0

7 8:2

8 5:5

9 2:8

10 0:10
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Formulation Particle size(nm) PI

1 5707.2±200 1.85±0.11

2 3132.6±190.5 1.85±0.07

3 1870.9±48.9 1.18±0.03

4 199.6±0.5 0.23±0.01

5 321.6±1.2 0.39±0

6 4099.4±120.6 1.64±0.06

7 2229.6±115.1 1.16±0.02

8 798.5±68.1 0.6±0.8

9 235.9±1.4 0.2±0.01

10 315.8±1.6 0.26±0
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#

Conc.(ug/ml)

Time(hr)

2 4 6 8 10 12 24 36 48

1 -

2 0 0 0

5.21

±

9.02

14.54

±

1.62

14.88

±

1.36

15.13

±

1.32

17.66

±

3.93

40.57

±

19.63

3

14.19

±

24.58

24.88

±

16.39

32.08

±

14.82

33.75

±

14.48

41.36

±

15.31

43.39

±

14.35

44.76

±

14.88

45.38

±

14.43

51.23

±

12.38

4

59.41

±

17.9

95.10

±

15.71

116.35

±

12.6

125.75

±

17.63

156.76

±

22.48

184.07

±

9.68

206.39

±

16.97

220

±

11.62

259.59

±

32.55

5

89.48

±

29.14

150.3

±

65.87

177.82

±

85.16

227.66

±

62.26

256.8

±

64.12

266.51

±

59.55

269.81

±

62.13

335.15

±

60.32

367.48

±

88.53

6 -

7

4.18

±

7.23

4.2

±

7.27

8.55

±

7.41

8.64

±

7.48

12.81

±

0.7

12.9

±

0.72

12.93

±

0.75

13.17

±

0.89

14.91

±

0.55

8

10.09

±

9.00

35.59

±

18.11

48.27

±

26.73

54.75

±

25.78

60.21

±

22.6

65.38

±

23.18

69.43

±

22.36

74.44

±

22.72

90.87

±

10.75

9

36.67

±

19.92

52.42

±

14.81

61.23

±

11.5

63.45

±

12.9

86.27

±

29.25

99.98

±

31.46

105.73

±

35.92

107.33

±

35.47

114.15

±

35.32

10

4.04

±

7.00

4.05

±

7.02

4.07

±

7.06

8.18

±

7.09

13.47

±

1.3

14.05±

1.1

14.43

±

1.35

19.65

±

4.11

24.06

±

8.09
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Age

%

Flavor Bitteness Sweetness
Negative red

ginseng product
Color

10 - - - 100 -

20 - 17 - 83 -

30 - 25 25 - 50

40 28 29 14 - 29

50 33 16 17 17 17
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점수

항
① ② ③ ④ ⑤

쓴맛

단맛

향

색

식감

전체맛

A
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Ι

Total 100
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)

차 문 조사 개 사항 지적 었1
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주

보고 는 림수산식 에 시행한 림 술개 사업 연 보고1.

니다.

2. 보고 내 할 에는 드시 림수산식 에 시행한 림 술

개 사업 연 결과 합니다.

가과학 술 지에 필 한 내 적 또는 공개하여3.

는 니 니다.
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