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제 장 연구개발과제의 개요1 .
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제 장 국내외 기술개발 황2 .
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내외 품 개요1. GABA

회 사 명 품 개 요 분

協和醱酵 품 분말GABA
미생 용 여 생산 품GABA

만엔 가격 실, 13 /kg
외

주 마푸드( ) 고 품GABA 산균 생산 마GABA 외

후지코 퍼GABA
식 산균과 효모 효 GABA

량 상인 품5%
외

주 클( ) 아 미
일본 농림 산 특허를 라 스 여 상

업 추진
외

주( ) 엑키스 아미노낙산 엑키스γ 외

池田糖化工業 효 두GABA
두를 고체 효시킨 량GABA 1%

상인 소재
외

주 건 식품( ) 가야 녹차
분 아 추출 분GABA

말 녹차에 첨가
내

주 상( ) 찹 고추장
분 미 야 추출GABA

고추장에 첨가
내

일 당 주CJ ( ) 아 미
미 아를 통 량GABA

증
내

일 당 주CJ ( ) 아 미
량 증 아 미를 용GABA

즉 품
내
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제 장 연구개발 수행 내용 재료 방법3 . ( )
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pH Brix(%) NaCl(%)

추출 수10 6.9~7.2 5.0~6.2 2.0~2.2

추출 수15 6.5~7.2 3.5~4.5 0.9~1.3

추출 수20 6.8~7.0 2.0~3.2 0.6~0.7

Membrane material MWCO(pore size) Membrane area

6 inch PES 100kDa 0.80m2

2 inch PS
UF : 10kDa

MF : 0.1um
1.20m

2

1 inch PVDF
UF : 10kDa

MF : 0.1um
0.90m2
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μ

μ

μ
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μ
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μ

μ

μ

DPPH (%) = [(Abs.control-Abs.sample/Abs.control)] × 100

Abs.control : Control

Abs.sample : Sample
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Hydrogen peroxide (%) = [(Abs.control-Abs.sample/Abs.control)] × 100

Abs.control : Control

Abs.sample : Sample
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μ

μ μ

μ μ

Prolyl endopeptidase(PEP)

μ

μ μ

μ

μ μ

μ
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No KCCM No. Strains

1 11273 Rhizopus oryzae

2 11372 Aspergillus oryzae

3 32819 Aspergillus kawachii

4 12002 Monascus purpureus
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Classification
Aspergillus

kawachii

Aspergillus

oryzae

Monascus

purpureus

Rhizopus

oryzae

Culture

koji
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Materials Yeast starter

Addition

Total(g)

1st 2nd

Rice koji(g) 6.00 75.00 - 81

Steamed rice(g) - - 225.00 225

Fermented sea

tangle(g)
- - 2.63 2.63

Water(ml) 9.00 112.50 405.00 526.50

S. cerevisiae(g) 0.30

Total(g) 15.00 187.50 632.63 835.13
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Time (min) 0 7 12 17 20 25 35 45

B solvent% 0 0 3 3 7 7 100 100

Flow rate

(mL/min)
0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8
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α α β

μ
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μ
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제 장 연구개발 수행 결과4 .
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산균주 효 균주
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Amino acid

Fermented sea tangle solution

Without
L. brevis BJ-20

With
L. brevis BJ-20

mg/ L sample g/100g AA mg/ L sample g/100g AA

Phosphoserine 14.7 0.3 33.0 0.7

Taurine 21.6 0.4 26.3 0.5

Phosphoethanolamine 5.3 0.1 7.6 0.2

Aspartic acid 1606.1 33.4 1285.4 25.8

Threonine 14.8 0.3 4.4 0.1

Serine 28.0 0.6 1.7 0.0

Glutamic acid 2789.5 58.0 11.4 0.2

Glycine 9.6 0.2 30.2 0.6

Alanine 162.9 3.4 813.8 16.3

DL-2-Aminobutyric acid 5.5 0.1 33.3 0.7

Valine 10.2 0.2 44.9 0.9

Methionine 0.5 0.0 0.0 0.0

Cystathione 6.8 0.1 10.2 0.2

Isoleucine 4.2 0.1 11.3 0.2

Leucine 5.7 0.1 38.3 0.8

Tyrosine 4.4 0.1 0.0 0.0

Phenylalanine 3.4 0.1 26.7 0.5

-Alanineβ 1.1 0.0 10.1 0.2

Aminoisobutyric acid 0.0 0.0 4.5 0.1

-Aminobutyricγ

acid(GABA)
0.0 0.0 2465.4 49.5

Aminoethanol 9.0 0.2 14.2 0.3

Ornithine 4.3 0.1 2.8 0.1

Lysine 5.7 0.1 9.6 0.2

Histidine 0.9 0.0 0.0 0.0

Arginine 6.7 0.1 12.4 0.2

Proline 87.0 1.8 85.3 1.7

Total 4,720.9 99.8 4,897.5 100.0
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Volatile flavor

Acetaldehyde sting 1.118 0.155

Silane,

trimethyl(2-methylphenyl)-
pungent 1.721 -

1H-Indole,

2-phenyl-1-(trimethylsilyl)
unpleasant 1.729 0.603

Pentane, 2-methyl- pleasant 8.841 22.343

Pentane, 3-methyl- pleasant 4.078 12.153
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효 후

효
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효 효 후

고형 (mg/mL) 43.02 44.56

Polyphenol (mg/g) 11.22 11.98

탄수화물 (mg/g) 65.01 67.54

단 질 (mg/g) 84.78 50.96
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Histopathological Findings

The results of hepatic histopathological examinations are shown in Fig.29. Liver tissues of

control group showed normal histological appearance. When compared with normal liver

tissues, liver tissues of the group treated with ethanol exhibited extensive injuries. The

moderate to severe hepatocellular degenerations, fatty changes, hemorrhage and formation of

regenerative nodules were observed. However, the histopathological changes observed in

ethanol-treated group were markedly reduced or not found in the group treated with ethanol

together with GABA-enrichced FST. Hence, the protective effects excreted by GABA-enriched

FST on ethanol-induced liver damage as indicated by the biochemical parameters were

confirmed by the hetopathological examinations.
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Each value represents the mean± SD of six rats.

Values within a row followed by different letters are significant difference at <0.05.

* rat serum.

MDA(nmol/g)

Organ Group

Control EtOH EtOH+FST

Serum* 58.97±4.13a 103.74±10.93b 69.94±2.56a

Liver 180.96±7.03a 214.66±3.37b 193.18±8.78a

Kidney 229.01±6.98a 274.56±14.3c 198.38±9.89b

Heart 306.38±10.55a 373.46±20.02b 290.68±11.5a

Microsome 2.05±0.07a 3.19±0.35b 2.79±0.17b

Mitochondria 1.32±0.03a 1.78±0.04b 1.33±0.02a

Testis 123.86±4a 157.87±2.81b 153.4±1.38b

Spleen 229.01±3.14a 290.47±14.51b 270.92±3.64b
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Group Normal Alcohol Alcohol + FST

Final body weight gain (g) 211.23±9.17a 98.78±21.02b 127.28±34.09ab

Food intake (g/day) 19.80±0.20a 13.40±0.60b 14.33±2.19b

Water intake (mL/day) 35.60±1.47a 14.60±0.81b 19.33±2.85c
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Group Normal Alcohol Alcohol + FST

Liver 2.67±0.03
a

2.66±0.07
a

2.75±0.10
a

Testis 0.76±0.03
ab

0.88±0.07
b

0.83±0.06
ab

Kidney 0.77±0.04
a

0.85±0.04
a

0.83±0.08
a

Spleen 0.18±0.01
a

0.18±0.01
a

0.17±0.02
a

Heart 0.84±0.47
a

0.39±0.01
a

0.42±0.03
a
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Group Normal Alcohol Alcohol + FST

Total lipid 262.60±20.71
a

221.20±8.07
ab

192.33±21.67
b

Triglyceride 47.80±3.90
a

58.60±4.95
b

40.33±1.86
a

Cholesterol 64.40±1.66a 56.00±2.83b 48.00±2.65c

Free fatty acid 0.83±0.11a 1.17±0.14b 0.65±0.04a
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Ingredients control
Aspergillus
kawachii

Aspergillus
oryzae

Rhizopus
oryzae

Monascus
purpureus

Cooked

koji

pH 6.05 3.73 5.89 3.44 3.82

Acidity(%) 0.003 0.083 0.010 0.125 0.096

Sugar(%) 0.1 2.5 2.4 0.8 2.4

Reducing

sugar(%)
0.029 0.906 1.363 0.276 1.204

Color

L: 29.42

a: -3.04

b: -1.45

L: 28.95

a: -2.98

b:-0.59

L: 29.15

a: -3.2

b: -0.76

L: 29.39

a: -3.09

b: -0.95

L: 27.54

a: -2.88

b: 1.72

Uncooked

koji

pH 5.18 4.10 5.56 4.53

Acidity(%) 0.006 0.096 0.022 0.05

Sugar(%) 0.1 2.5 1.6 1.4

Reducing

sugar(%)
0 0.783 0.413 0.508

Color

L: 29.50

a: -2.83

b: -1.13

L:27.47

a: -2.94

b: 0.74

L:26.18

a: -2.11

b: 2.21

L:27.88

a: -2.62

b: 0.38



91

0

0.05

0.1

0.15

0.2

0.25

0.3

0.35

0.4

0.45

0.5

0 24 48

6
0
0
n
m

hr

fructose

glucose

galactose

lactose

maltose

sucrose



92

Alcohol

(%)
20℃

-20℃ -70℃

1st 2nd 1st 2nd

0 2.3 × 108 5.7 × 107 5.1 × 107 10-4 TNTC
*

10-4 TNTC

6 1.3 × 108 5.5 × 107 2.5 × 107 2.5 × 107 1.3 × 107

12 8.3 × 107 2.0 × 107 1.0 × 107 2.4 × 107 1.4 × 107

18 5.3 × 107 NG
**

NG NG NG
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FST contents

(%, w/w)

Aspergillus

kawachii

Aspergillus

oryzae

Monascus

purpureus

Rhizopus

oryzae

alcohol(%)

0.00

(Control)
14.88 16.22 11.21 7.45

0.25 16.34 16.27 11.51 8.56

0.50 16.83 16.74 11.56 8.97

0.75 16.71 16.61 11.50 8.63

1.00 16.24 15.72 10.98 8.08

1.25 15.01 14.37 9.85 7.66

1.50 14.17 13.87 8.54 7.19
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Fermentation

period (Days)

Aspergillus

kawachii

Aspergillus

oryzae

Monascus

purpureus
Rhizopus oryzae

0 1511.08 1509.12 1512.11 1513.30

1
1468.75

(-42.33)

1461.39

(-47.73)

1501.16

(-10.95)

1480.65

(-32.65)

2
1435.76

(-32.99)

1429.09

(-32.3)

1492.54

(-8.62)

1459.65

(-21.0)

3
1425.07

(-10.69)

1414.39

(-14.7)

1484.77

(-7.770)

1447.84

(-11.81)

4
1423.17

(-1.9)

1408.29

(-11.81)

1477.89

(-6.88)

1440.01

(-19.67)

6
1421.57

(-1.6)

1402.58

(-5.71)

1465.62

(-12.27)

1428.17

(-11.84)

7
1421.34

(-0.23)

1401.61

(-0.89)

1460.67

(-4.95)

1424.79

(-3.38)

8
1421.71

(0.37)

1401.69

(0.08)

1456.66

(-4.01)

1423.90

(-0.89)

9
1421.12

(-0.59)

1400.99

(-0.7)

1451.66

(-5.0)

1422.75

(-1.15)

10
1420.77

(-0.94

1400.54

(-0.36

1447.62

( -4.04

1422.11

(-0.64

12
1420.10

(-0.67)

1399.76

(-0.78)

1444.31

(-3.01)

1421.10

(-1.01)
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Fermentation

period (Days)

Aspergillus

kawachii

Aspergillus

oryzae

Monascus

purpureus

Rhizopus oryzae

FST contents (%, w/w)

0 0.5 0 0.5 0 0.5 0 0.5

0 0 0 0 0 0 0 0 0

2 11.69 10.06 12.54 8.21 5.51 5.45 3.96 3.32

4 14.64 14.81 15.76 15.61 8.40 8.27 4.97 5.79

6 14.87 16.23 16.20 15.73 10.65 9.62 5.69 8.13

8 14.88 16.82 16.22 16.55 11.02 10.24　 6.12 8.48　

10 14.87 16.82 16.22 16.74　 11.24 10.30　 6.51 8.94　

12
14.

88

16.

83　

16.

22

16.

74　

11.

21

11.

56

7.4

5

8.9

7　
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Fermentation

period (Days)

Aspergillus

kawachii

Aspergillus

oryzae

Monascus

purpureus

Rhizopus

oryzae

FST contents (%, w/w)

0 0.5 0 0.5 0 0.5 0 0.5

0 4.18 4.47 5.48 5.28 5.08 5.57 4.61 3.70

2 3.54 3.83 3.80 4.20 4.09 4.47 3.86 3.68

4 3.87 4.03 4.22 4.29 4.06 4.15 4.05 3.74

6 3.96 4.28 4.62 4.41 4.07 4.11 4.18 3.80

8 3.97 4.37　 4.73 4.61　 4.07 4.22　 4.36 3.89　

10 4.01 4.36　 4.78 4.69　 4.25 4.22　 4.51 3.93　

12 3.99 4.40　 4.79 4.72　 4.46 4.30 4.57 3.99　
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Fermentation

period (Days)

Aspergillus

kawachii

Aspergillus

oryzae

Monascus

purpureus

Rhizopus oryzae

FST contents (%, w/w)

0 0.5 0 0.5 0 0.5 0 0.5

0 0.205 0.186 0.058 0.064 0.048 0.109 0.058 0.365

2 0.454 0.314 0.314 0.154 0.122 0.224 0.262 0.448

4 0.506 0.346 0.326 0.192 0.179 0.275 0.294 0.480

6 0.518 0.384 0.333 0.246 0.218 0.336 0.304 0.515

8 0.544 0.384 0.333 0.253 0.262 0.336 0.346 0.518

10 0.525 0.397 0.339 0.262 0.282 0.349 0.339 0.525

12 0.544 0.397 0.352 0.275 0.307 0.362 0.352 0.538
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Fermentation

period

(Days)

Aspergillus

kawachii

Aspergillus

oryzae

Monascus

purpureus

Rhizopus oryzae

FST contents (%, w/w)

0 0.5 0 0.5 0 0.5 0 0.5

0

L 32.14,

a -4.53,

b 1.88

L 27.59,

a -3.55,

b 4.23

L 27.96,

a -3.62,

b 1.74

L 27.99,

a -4.61,

b 3.33

L 28.10,

a -3.44

b 2.30

L 27.31,

a -2.89,

b 7.83

L 27.79,

a -2.52,

b 2.30

L 28.28,

a -4.01,

b 3.56

2

L 27.60,

a -3.47,

b 2.29

L 30.03,

a -5.38,

b 3.76

L 28.54,

a -4.04,

b 2.83

L 28.53,

a -3.52,

b 2.39

L 28.11,

a -3.74,

b 2.84

L 29.04,

a -5.37,

b 7.56

L 28.26,

a -3.48,

b 2.04

L 29.76,

a -5.46,

b 4.20

4

L 27.8,

a -2.77,

b 3.86

L 28.76,

a -4.18,

b 4.87

L 28.41,

a -4.29,

b 2.96

L 28.18,

a -4.27,

b 2.87

L 28.30,

a -3.01,

b 2.62

L 27.86,

a -4.16,

b 7.32

L 27.79,

a -3.45,

b 2.26

L 29.93,

a -5.70,

b 4.93

6

L 27.71,

a -3.46,

b 4.42

L 28.23,

a -4.25,　

b 5.55

L 27.47,

a -3.58,

b 4.46

L 27.91,

a -3.83,

b 3.42 　

L 27.62,

a -2.92,

b 2.81

L 26.96,

a -3.71,

b 7.30　

L 28.89,

a -3.60,

b 3.79

L 29.95,

a -4.54,

b 4.64　

8

L 30.15,

a -5.29,

b 5.37

L 27.97,

a -3.92,

b 5.67　

L 29.34,

a -4.81,

b 5.11

L 27.69,

a -3.81,

b 3.91

L 27.71,

a -3.12,

b 3.08

L 26.95,

a -3.62,

b 7.23 　

L 28.00,

a -3.67,

b 3.82

L 28.65,

a -4.49,

b 4.79　

10

L 28.41,

a -3.85,

b 4.67

L 28.52,

a -4.53,

b 6.06　

L 28.00,

a -3.57,

b 5.41

L 28.72,

a -4.40,

b 4.44　

L 27.60,

a -3.20,

b 3.52

L 26.80,

a -3.43,

b 7.92　

L 28.16,

a -3.68,

b 4.54

L 28.15,

a -4.56,

b 5.14　

12

L

28.45,

a

-4.11,

b 4.55

L

28.37,

a

-4.11,

b 5.83　

L

27.57,

a

-3.46,

b 5.31

L

27.85,

a

-4.00,

b 4.24　

L

27.70,

a

-3.28,

b 4.51

L

27.39,

a

-3.80,

b 7.09　

L

27.99,

a

-3.54,

b 4.93

L

28.42,

a

-4.47,

b 4.91　
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Fermentation

period (Days)

Aspergillus

kawachii

Aspergillus

oryzae

Monascus

purpureus

Rhizopus

oryzae

FST contents (%, w/w)

0 0.5 0 0.5 0 0.5 0 0.5

0 5.655 5.033 5.655 4.024 1.334 1.414 4.640 1.740

2 2.262 0.348 1.291 0.595 0.123 0.145 0.319 0.087

4 2.378 0.435 0.305 0.682 0.102 0.160 0.218 0.145

6 2.625 1.755 0.551 1.095 0.107 0.181 0.102 0.486

8 2.625 2.871 0.993 0.841 0.090 0.160 0.160 0.424

10 2.494 5.039 1.668 1.624 0.116 0.156 0.174 0.508

12 2.509 5.836 1.871 2.712 0.174 0.283 0.203 0.627
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Minerals

Aspergillus

kawachii

Aspergillus

oryzae

Monascus

purpureus

Rhizopus

oryzae

FST contents (%, w/w)

0 0.5 0 0.5 0 0.5 0 0.5

K -
* 322.67

±1.86
-

353.00

±0.05
-

239.67

±1.45
-

382.67

±0.88

Mg -
33.67

±0.33
-

34.33

±0.33
-

31.00

±0.58
-

42.00

±1.00

Ca -
3.77

±0.06
-

3.93

±0.05
-

3.09

±0.07
-

3.99

±0.06

Zn -
3.52

±0.03
-

2.89

±0.02
-

1.63

±0.02
-

3.26

±0.02

Fe -
0.17

±0.00
-

0.09

±0.01
-

0.20

±0.00
-

0.12

±0.00
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organic

acids

Aspergillus

kawachii

Aspergillus

oryzae

Monascus

purpureus

Rhizopus

oryzae

FST contents (%, w/w)

0 0.5 0 0.5 0 0.5 0 0.5

Oxalic acid 130.7 152.4 274.0 204.5 20.6 43.3 64.1 86.2

D-Tartaric acid 2044.7 2106.7 1246.0 1161.3 568.0 580.7 640.0 634.7

Formic acid 1421.3 1307.3 1983.3 1820.7 862.0 986.0 720.7 1371.3

D-Malic acid 2392.0 1964.0 2128.0 1780.0 833.3 940.0 593.3 693.3

L-Lactic acid 1142.7 1416.0 602.7 664.7 724.7 1053.3 606.0 306.0

Maleic acid 21.6 20.6 14.4 12.9 0.0 0.0 13.2 14.2

Succinic acid 4569.3 3906.0 639.3 639.3 616.0 770.7 0.0 0.0

Citric acid 0.0 303.3 208.0 270.7 270.7 311.3 0.0 0.0
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Sample

Free amino acids

Retention

time

Aspergillus kawachii Aspergillus oryzae

FST contents (%, w/w)

0 0.5 0 0.5

Phosphoserine 4.333

Taurine 6.933 0.21

Urea 10.599 0.45 3.05 3.27

Aspartic acid 20.965

Threonine 26.898 10.45 3.87 15.76

Serine 28.865 14.25 16.59 24.64 25.17

Glutamic acid 34.564 29.94 32.70 34.87 35.61

AAAA( -Aminoadipic acid)α 42.497 0.92 1.06

Proline 44.364 48.16 52.72 40.93 42.95

Glycine 46.130 16.66 20.95 34.82 34.93

Alanine 47.630 40.01 50.20 62.30 62.67

Citrulline 49.230

AABA ( -Aminobutyricα

acid)
50.997 1.20 1.29 1.86 1.71

Valine 53.863 17.62 19.23 26.89 25.22

Cystien 58.163 1.56 1.97 3.32 2.84

Methionine 60.696 5.76 6.06 6.81 7.00

Cystachionine 63.263 0.82 0.62

Isoleucine 65.429 8.97 9.68 15.75 15.34

Leucine 67.196 24.56 25.87 27.88 29.36

Tyrosine 70.329 12.42 12.80 17.68 15.97

-Alanineβ 72.129

Phenylalanine 73.562 13.72 15.51 16.75 17.03

-Aminoisobutylic acidα 75.295 0.20 0.26

Homocysteine 77.528 0.68 0.79　 0.60 0.52

GABA( -Aminobutyric acid)γ 80.128 5.01 11.73 13.18 10.40

Ethanolamine 83.795 2.13 6.92 8.92 10.82

Ammonia 87.128 25.89 28.78 30.17 31.87

Ornithine 94.494 4.31 6.44 3.31 3.03

Lysine 97.460 33.98 37.74 30.67 33.42

1-Methyl-histidine 99.260 0.27 0.45 0.23 0.26

Histidine 100.694 11.33 11.93 11.30 11.24

3-Methyl-histidine 104.027 0.31 0.43 1.74 1.53

Arginine 114.459 41.09 41.46 4.08 1.91

Total 388.07 451.63 446.28 452.45
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30. Free amino acids

(unit; nmol)

Sample

Free amino acids

Retention

time

Monascus purprueus Rhizopus oryzae

FST contents (%, w/w)

0 0.5 0 0.5

Phosphoserine 4.333

Taurine 6.933 0.02 0.03

Urea 10.599 3.92 5.04

Aspartic acid 20.965

Threonine 26.898

Serine 28.865

Asn 32.731 2.04 2.68 7.14 7.55

Glutamic acid 34.564 2.87 4.07 6.82 7.97

AAAA( -Aminoadipic acid)α 42.497 0.95 0.81

Proline 44.364 6.17 22.58

Glycine 46.130 5.50 8.06 6.08 7.03

Alanine 47.630 11.69 16.67 12.30 15.84

Citrulline 49.230 3.71 4.12 2.88 2.34

AABA ( -Aminobutyricα

acid)
50.997

Valine 53.863 1.11 1.76 4.27 4.57

Cystien 58.163 0.13 0.20 0.66 0.58

Methionine 60.696 0.25 0.59 2.41 2.64

Cystachionine 63.263 0.55 0.54 0.63 0.55

Isoleucine 65.429 0.51 0.58 1.48 1.67

Leucine 67.196 0.80 1.27 9.43 9.78

Tyrosine 70.329 0.78 1.01 6.90 7.55

-Alanineβ 72.129 1.98 1.47

Phenylalanine 73.562 0.95 1.39 7.70 7.91

-Aminoisobutylic acidα 75.295 0.22 0.20

Homocysteine 77.528 0.38 0.48 0.72 0.73

GABA( -Aminobutyric acid)γ 80.128 2.05 7.81 5.47 11.42

Ethanolamine 83.795 2.96 3.50 2.24 2.45

Ammonia 87.128 9.02 10.93 23.77 32.80

Ornithine 94.494 0.76 0.78 0.45 0.53

Lysine 97.460 5.73 6.78 11.43 13.58

1-Methyl-histidine 99.260

Histidine 100.694 1.63 0.80 3.36 3.83

3-Methyl-histidine 104.027 0.20 0.45 0.34

Arginine 114.459 8.65 8.84 21.17 24.04

Total 76.91 114.44 153.40 186.05
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Free sugar

Aspergillus

kawachii

Aspergillus

oryzae

Monascus

purpureus

Rhizopus

oryzae

FST contents (%, w/w)

0 0.5 0 0.5 0 0.5 0 0.5

Fructose 0.0370 0.0402 0.0500 0.0446 - - 0.0353 0.0358

Glucose 5.0762 2.7605 0.3010 0.3011 0.1713 0.3015 0.3824 0.6491

Sucrose 0.0467 0.0415 0.0651 0.0617 0.0000 0.0000 0.0358 0.0362

D-(+)-Maltose 0.0825 0.0930 0.0991 0.1000 0.0421 0.0486 - -
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Storage

Period

(day)

Aspergillus

kawachii

Aspergillus

oryzae

Monascus

purpureus
Rhizopus oryzae

FST contents (%, w/w)

0 0.5 0 0.5 0 0.5 0 0.5

20 4.41 4.45 4.97 4.92 4.47 4.43 3.54 3.63

40 4.77 4.87 5.36 5.36 4.60 4.79 3.80 3.94

60 4.54 4.67 5.11 5.16 4.57 4.60 3.72 3.82

80 4.60 4.66 5.14 5.16 4.60 4.48 3.72 3.84

100 4.60 4.65 5.18 5.15 4.60 4.56 3.74 3.86
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Storage

Period

(day)

Aspergillus

kawachii

Aspergillus

oryzae

Monascus

purpureus
Rhizopus oryzae

FST contents (%/, w/w)

0 0.5 0 0.5 0 0.5 0 0.5

20 0.403 0.390 0.230 0.256 0.173 0.186 0.749 0.730

40 0.358 0.358 0.192 0.224 0.166 0.179 0.704 0.710

60 0.371 0.352 0.192 0.218 0.163 0.173 0.698 0.698

80 0.384 0.352 0.192 0.221 0.166 0.179 0.704 0.704

100 0.384 0.355 0.205 0.224 0.173 0.179 0.749 0.704
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Storage

Period

(day)

Aspergillus

kawachii

Aspergillus

oryzae

Monascus

purpureus
Rhizopus oryzae

FST contents (%/, w/w)

0 0.5 0 0.5 0 0.5 0 0.5

20 3.698 2.610 2.393 2.465 0.192 0.268 0.073 0.145

40 3.045 2.501 2.574 2.465 0.239 0.286 0.105 0.152

60 3.118 2.429 2.646 2.574 0.261 0.341 0.112 0.152

80 3.081 2.465 2.646 2.574 0.261 0.341 0.109 0.152

100 3.081 2.538 2.683 2.465 0.261 0.337 0.091 0.149
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Storage

Period

(day)

Aspergillus

kawachii

Aspergillus

oryzae

Monascus

purpureus
Rhizopus oryzae

FST contents (%/, w/w)

0 0.5 0 0.5 0 0.5 0 0.5

20 2.755 2.233 2.349 2.465 0.183 0.261 0.099 0.142

40 3.498 2.103 2.284 1.994 0.221 0.254 0.163 0.105

60 3.154 2.066 2.610 2.538 0.243 0.272 0.091 0.141

80 3.190 2.066 2.574 2.538 0.239 0.286 0.083 0.141

100 3.480 1.994 2.465 2.429 0.232 0.312 0.073 0.138
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Storage

Period

(day)

Aspergillus kawachii Aspergillus oryzae Monascus purpureus Rhizopus oryzae

FST contents (%/, w/w)

0 0.5 0 0.5 0 0.5 0 0.5

L a b L a b L a b L a b L a b L a b L a b L a b

20 35.03 -3.63 5.29 34.69 -3.63 6.92 35.94 -4.42 6.63 34.72 -3.71 8.60 34.08 -2.84 5.58 33.84 -3.33 7.42 34.17 -3.04 3.15 33.65 -2.95 5.44

40 34.15 -2.97 4.84 34.61 -3.62 7.16 36.02 -4.76 6.98 34.81 -4.39 8.40 36.07 -4.32 6.00 33.54 -3.42 7.16 35.39 -4.33 4.12 34.36 -3.64 5.52

60 34.35 -3.45 4.96 35.13 -4.61 7.49 35.83 -4.44 6.59 35.11 -4.43 8.66 34.23 -3.44 5.29 34.71 -3.78 7.41 34.70 -3.45 3.74 35.27 -3.97 5.80

80 34.43 -3.43 5.04 35.03 -4.33 7.45 35.39 -4.21 6.81 35.06 -4.38 8.78 34.14 -3.34 5.66 34.44 -3.78 7.28 34.45 -3.31 3.89 35.04 -3.89 5.85

100 34.60 -3.41 5.11 34.99 -4.06 7.44 35.11 -3.97 6.87 34.99 -4.32 8.98 33.92 -3.22 5.51 34.18 -3.79 7.29 34.13 -3.25 4.01 34.86 -3.84 6.06
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Materials Yeast starter
Addition

Total(g)
1st 2nd

Rice koji(g) 600.00 7,500.00 8,100.00

Steamed rice(g) 22,500.00 22,500.00

Fermented sea

tangle(g)
263.00 263.00

Water(ml) 900.00 11,250.00 40,500.00 52,650.00

S. cerevisiae(g) 30.00

Total(g) 1,530.00 18,750.00 63,263.00 83,513.00

Ingredients

Aspergillus kawachii

FST contents (0.5 %, w/w)

1 L 100 L

Alcohol (%) 16.83　 16.79　

pH 4.40 4.35

Total acidity (%) 0.397 0.389

Color

L 28.37 28.45

a -4.11 -4.26

b 5.83 5.71
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남 여

연 대
주량

주 병( , )

횟수

횟수 주( / )
호주류

대20 대30 ~0.5 1~ ~1 2~3 4~
주

맥

주

과

실

주

약주

원

( )
126 74 185 15 29 171 79 104 17 172 25 2 1

비

(%)
63% 37% 92.5% 7.5% 14.5% 85.5% 39.5% 52% 8.5% 86%

12.

5%
1% 0.5%
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백 주< > 산사춘< > 천년약< > 가 화< > 대포< >
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제 장 목표달성도 련분야에의 기여도5 .
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제 장 연구개발 결과의 활용계획6 .
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Gamma AminoButyric Acid

COOHNH2 COOHNH2

C4H9NO2 (분자량 103.12g/mol)

GABA의 효능

뇌세포 사 진

신 집 력 강화

기억력 증진

압 하

비만 방지 작용

불면 해소

피부 활성화

성장호르몬 분비 진

비단백질성 아미노산

흥분 억제성 신경 달물질

Glutamate GABA
GAD

탈탄산 반응

추신경계 신경 달물질 30% 차지

22.253-methyl histidine

14.28Phenylalanine

2421.94Glutamic acid

482.04Alanine

34.90Serine

30.33Threonine

Content
(mg/100g Dry matter)Amino acid

22.253-methyl histidine

14.28Phenylalanine

2421.94Glutamic acid

482.04Alanine

34.90Serine

30.33Threonine

Content
(mg/100g Dry matter)Amino acid

다시마의 유리아미노산 구성
숙취제거

(Glutamic Acid Decarboxylase)

미생물의 발효 생성물질

What is GABA ?
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제 장 국내외 련 상품화 황6 . GABA
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