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2009 2010 2011

치 10,701 14,951 10,999

새우 19,753 6,910 4,864

징어 2,792 2,245 1,945

개 472 395 896

어리( ) 657 516 623

게 4 2 4

란 2,167 5,003 4,643

창난 631 553 522

어 783 424 385

식해 등 타 3,174 4,316 2,347

합 계 41,134 35,315 27,228

표 갈산업 내 시2. ․

단 백만원( : )

시 규 도 2009 2012 2017

세계 시 규 1,050,000 1,500,000 2,800,000

내 시 규 210,000 250,000 400,000

내 시 도 2008 2009 2010

수출 규 72,938 54,748 68,478

수 규 125,266 59,699 73,218

한 무역 무역통계 청 무역통계2010 ,
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Table 2. Antimicrobial activities of Lactobacillus brevis, Pediococcus pentosaceus against pathogens bacteria

*Not Detected

B. cereus S. aureus

C: Citric acid 10, 18: Lactobacillus brevis 33: Pediococcus pentosaceus

Strain

Diameter(mm) of inhibitory clear zone

S. aureus
Salmonella

typhi.
B. cereus L. monocytogenes

Citric acid (positive control) 16 14 22

Lactobacillus brevis 16 14 18

Pediococcus pentosaceus 14 12 14
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Table 3. Changes of pH of salted Alaska Pollack Tripe during fermentation at 4 , 8 and 12 for 15 days℃ ℃ ℃

Temperature
Fermentation days

0 3 6 9

4℃ 6.13±0.02 6.11±0.01 6.04±0.01 6.0±0.01 5.98±0.01

8℃ 6.18±0.01 6.13±0.03 6.04±0.01 5.97±0.02 5.80±0.01

12℃ 6.15±0.01 5.84±0.02 5.74±0.03 5.44±0.02 4.87±0.01
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Table 4. Changes of pH of the different salinity salted Alaska Pollack Tripe during fermentation at 8 for 18 days

Salt

rate

Fermentation days

0 3 6 9 12

2% 5.99±0.01 5.90±0.01 5.87±0.01 5.4±0.01 4.86±0.01

4% 5.99±0.01 5.92±0.01 5.87±0.01 5.77±0.01 5.56±0.01 5.44±0.01

6% 5.96±0.05 5.92±0.01 5.88±0.01 5.86±0.02 5.84±0.01 5.80±0.01

8% 6.00±0.01 5.93±0.01 5.89±0.01 5.87±0.01 5.85±0.01 5.83±0.01

10% 5.99±0.01 5.98±0.01 5.98±0.01 5.95±0.01 5.94±0.01 5.84±0.01
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Table 5. Changes of volatile basic nitrogen(VBN) of salted Alaska Pollack Tripe during fermentation at 4 , 8 and 12

for 15 days

Temperature
Fermentation days

0 3 6 9

4℃ 12.2±0.58 15.53±0.55 16.96±0.76 16.65±0.60 17.02±0.67

8℃ 12.5±0.42 17.75±1.05 17.29±1.21 18.24±0.58 18.2±0.61

12℃ 12.4±0.51 24.95±2.54 26.62±1.96 27.37±1.18 37.1±0.64
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Table 6. Changes of volatile basic nitrogen(VBN) of the different salinity salted Alaska Pollack Tripe

8 for 18 days℃

Salt

rate

Fermentation days

0 3 6 9 12

2% 13.57±0.16 14.26±0.39 16.91±0.37 17.01±0.85 35.29±0.77 38.51±0.80

4% 13.25±0.28 14.27±0.76 15.0±0.52 15.85±0.53 27.65±0.62 36.00±0.40

6% 13.34±0.26 14.96±0.44 15.0±0.43 15.38±0.56 27.24±0.48 27.28±0.67

8% 13.11±0.27 13.98±0.48 14.8±0.79 14.92±0.22 26.15±0.47 26.24±0.55

10% 13.43±0.39 14.14±0.79 14.64±0.56 14.77±0.69 21.50±0.93 21.52±0.86
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Table 7. Changes of animo nitrogen(NH-N) of salted Alaska Pollack Tripe during fermentation at 4 , 8 and 12 for 15

days

Temperature
Fermentation days

0 3 6 9

4℃ 30.32±1.09 46.52±1.95 48.63±0.42 50.4±0.33 50.28±0.32

8℃ 30.07±0.48 46.52±0.68 50.05±2.38 50.42±1.45 56.22±0.19

12℃ 30.28±0.74 48.66±0.62 51.13±0.07 59.5±0.11 69.99±0.24
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Table 8. Changes of amino nitrogen(NH-N) of the different salinity salted Alaska Pollack Tripe

for 18 days

Salt

rate　

Fermentation days

0 3 6 9 12

2% 48.79±0.72 53.35±0.81 64.67±0.68 67.08±0.83 78.21±0.75 92.52±0.49

4% 48.96±0.71 52.29±0.41 61.92±0.61 64.31±0.25 69.47±0.22 76.01±0.32

6% 48.78±0.31 49.5±0.22 54.09±0.51 64.28±0.63 69.23±0.25 75.61±0.85

8% 48.89±0.66 49.66±0.38 56.39±0.67 59.79±0.82 65.64±0.49 69.14±0.73

10% 48.83±0.25 49.99±0.30 50.45±0.41 59.48±0.13 65.26±0.56 68.98±0.21
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Table 9. Changes of total viable cells of salted Alaska Pollack Tripe during fermentation at 4 , 8 and 12 for 15days℃ ℃ ℃

Table 10. Changes of total viable cells of the different salinity salted Alaska Pollack Tripe during fermentation at 8 for

18days

Temperature
Fermentation days

0 3 6 9 12

4°C 4.65×10 7.5×10 1.02×10 5.63×10 9.7×10

8°C 4.52×10 6.13×10 1.16×10 7.66×10 1.21×10

12°C 4.63×10 1.16×10 7.86×10 1.16×10 1.05×10

Salt

rate

Fermentation days

0 3 6 9 12

2% 3.6×10 4.9×10 4.76×10 4.8×10 3.16×10 6.63×10

4% 3.3×10 3.36×10 3.33×10 3.3×10 9.46×10 1.86×10

6% 3.5×10 9.53×10 1.41×10 1.04×10 1.26×10 3.16×10

8% 3.7×10 6.6×10 1.12×10 8.43×10 6.66×10 8.5×10

10% 3.6×10 6.7×10 3.1×10 8.66×10 5.63×10 5.13×10
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Table 11. Changes of total viable lactic acid bacteria of Squid Jeot-gal during fermentation at 4 , 8 and 12 for 15

days

Temperature

( )℃

Fermentation (days)

0 3 6 9

4℃ 4.2×10 3.4×10 6.2×10 7.4×10 1,4×10

8℃ 4.1×10 1.0×10  3.8×10 1.1×10 4.5×10

12℃ 4.3×10 1.2×10 4.5×10 6.2×10 1.7×10
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Table 12. Changes of total viacells lactic acid bacteria of the different salinity Squid Jeot-gal during fermentation at 8

for 18 days

Salinity

(%)

Fermentation (days)

0 3 6 9 12

2% 6.43×10 1.15×10 6.26×10 9.53×10 1.96×10 1.99×10

4% 6.58×10 5.80×10 8.8×10 9.56×10 1.6×10 1.52×10

6% 6.53×10 8.56×10 5.56×10 9.5×10 3.96×10 8.16×10

8% 6.62×10 5.63×10 2.03×10 5.73×10 9.4×10 3.16×10

10% 6.65×10 4.53×10 1.91×10 4.46×10 7.53×10 1.02×10
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Table 13. Changes of pH of Squid Jeotgal during fermentation at 4 , 8 and 12 for 15 days℃ ℃ ℃

Temperature

( )℃

Fermentation (days)

0 3 6 9

4℃ 5.65±0.03 5.64±0.01 5.50±0.03 5.48±0.02 5.39±0.01

8℃ 5.61±0.02 5.63±0.01 5.58±0.01 5.36±0.01 5.27±0.01

12℃ 5.61±0.01 5.56±0.01 4.88±0.01 4.63±0.03 4.43±0.01
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Table 14. Changes of pH of the different salinity Squid Jeotgal during fermentation at 8 for 18 days℃

Salinity

(%)

Fermentation (days)　

0 3 6 9 12

2% 5.68±0.01 5.15±0.02 4.14±0.01 4.12±0.01 4.10±0.01 4.07±0.02

4% 5.66±0.02 5.58±0.01 4.47±0.01 4.37±0.01 4.36±0.01 4.35±0.01

6% 5.65±0.03 5.65±0.02 5.56±0.01 5.49±0.01 5.48±0.01 5.33±0.02

8% 5.67±0.01 5.60±0.01 5.59±0.01 5.59±0.01 5.54±0.01 5.49±0.01

10% 5.68±0.01 5.63±0.01 5.62±0.01 5.57±0.01 5.57±0.01 5.55±0.01
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Table 15. Changes of volatile basic nitrogen(VBN) of Squid Jeotgal during fermentation at 4 , 8 and 12 for 15 days℃ ℃ ℃

Temperature

( )℃

Fermentation (days)

0 3 6 9

4℃ 4.25±0.53 7.55±0.43 10.52±0.47 14.16±0.50 14.84±0.62

8℃ 4.39±0.48 10.31±0.41 12.54±0.42 17.49±0.53 17.67±0.31

12℃ 4.30±0.65 16.86±0.81 26.11±0.85 32.11±0.65 37.23±0.83
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Table 16. Changes of volatile basic nitrogen(VBN) of the different salinity Squid Jeot-gal during fermentation at 8 for

18 days

Salinity

(%)

Fermentation (days)

0 3 6 9 12

2% 3.80±0.31 11.37±0.35 26.69±0.66 32.64±0.65 33.14±1.01 33.67±0.25

4% 3.78±0.25 10.95±0.53 21.63±0.57 31.65±0.74 32.81±0.82 32.53±0.98

6% 3.82±0.33 11.52±0.27 11.73±0.42 16.75±0.62 16.84±0.53 17.06±0.25

8% 3.84±0.28 11.42±0.23 11.39±0.07 13.68±0.30 14.31±0.12 14.52±0.17

10% 3.80±0.26 11.36±0.41 11.54±0.02 13.19±0.13 14.02±0.66 13.80±0.50
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Table 17. Changes of animo nitrogen(NH-N) of Squid Jeotgal during fermentation at 4 , 8 and 12 for 15 days℃ ℃ ℃

Temperature

( )℃

Fermentation (days)

0 3 6 9

4℃ 31.87±1.05
 53.35±2.37 58.60±0.55 57.22±0.65 67.14±0.52

8℃ 32.30±0.85 52.18±0.18 62.85±0.67 62.1±0.75 71.54±0.74

12℃ 32.17±0.79 57.33±0.67 65.59±0.56 84.81±0.43 94.76±0.52
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Table 18. Changes of amino nitrogen(NH-N) of the different salinity Squid Jeotgal during fermentation at 8 for 18

days

Salinity

(%)

Fermentation (days)

0 3 6 9 12

2% 47.65±0.17 60.41±0.06 80.56±0.92 83.66±0.98 90.76±0.50 102.65±0.87

4% 47.67±0.19 62.61±0.40 78.47±0.81 82.61±0.61 82.16±0.43 95.12±0.55

6% 47.70±0.21 61.18±0.59 65.10±0.81 67.32±0.71 69.04±0.98 77.95±0.72

8% 47.66±0.17 54.09±0.96 63.96±0.67 66.50±0.38 69.83±0.89 70.50±0.17

10% 47.76±0.03 59.42±0.88 58.43±0.31 62.34±0.76 62.66±0.61 67.80±0.96
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Table 19. Changes of total viable cells of Squid Jeotgal during fermentation at 4 , 8 and 12 for 15days℃ ℃ ℃

Temperature

( )℃

Fermentation (days)

0 3 6 9

4℃ 3.3×10 7.7×10 3.4×10 1.6×10 6.3×10

8℃ 3.6×10 3.6×10  1.1×10 1.9×10 5.7×10

12℃ 3.7×10 2.4×10 7.6×10 3.2×10 3.1×10
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Table 20. Changes of total viable cells of the different salinity Squid Jeotgal during fermentation at 8 for 18days

Salinity

(%)

Fermentation (days)　

0 3 6 9 12

2% 3.42×10 3.1×10 5.93×10 9.23×10 1.67×10 1.53×10

4% 3.37×10 6.56×10 5.76×10 9.0×10 1.50×10 1.29×10

6% 3.74×10 1.03×10 9.4×10 1.01×10 3.86×10 8.23×10

8% 3.66×10 9.4×10 3.53×10 8.66×10 1.20×10 3.26×10

10% 3.54×10 8.66×10 6.06×10 1.07×10 3.9×10 6.36×10
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Table 21. Changes of total viable lactic acid bacteria of Squid Jeotgal during fermentation at 4 , 8 and 12 for 15

days

Temperature

( )℃

Fermentation (days)

0 3 6 9

4℃ 4.2×10 3.4×10 6.2×10 7.4×10 1,4×10

8℃ 4.1×10 1.0×10  3.8×10 1.1×10 4.5×10

12℃ 4.3×10 1.2×10 4.5×10 6.2×10 1.7×10
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Table 22. Changes of total viacells lactic acid bacteria of the different salinity Squid Jeotgal during fermentation at 8

for 18 days

Salinity

(%)

Fermentation (days)

0 3 6 9 12

2% 6.43×10 1.15×10 6.26×10 9.53×10 1.96×10 1.99×10

4% 6.58×10 5.80×10 8.8×10 9.56×10 1.6×10 1.52×10

6% 6.53×10 8.56×10 5.56×10 9.5×10 3.96×10 8.16×10

8% 6.62×10 5.63×10 2.03×10 5.73×10 9.4×10 3.16×10

10% 6.65×10 4.53×10 1.91×10 4.46×10 7.53×10 1.02×10
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Table 23. Anaylsis of amino acid composition of Korean traditional Jeotgal(mg/g) .
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Table 24. Anaylsis of free amino acid of Korean traditional Jeotgal(mg/g) .
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β

β

γ
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시험 Dose(mg/kg) 처치
1 Normal saline

2 Control AIN-76A diet

3 Positive control (Simvastatin) 20 Simvastatin

4
Anchovy Jeotgal natural material AN

100
치 갈

원재료,

물EtOH

사

5 200

6
Anchovy Jeotgal ethanol extract AE

100

7 200

8 Anchovy Jeotgal residue on

evaporation
AR

100

9 200

10
Shrimp Jeotgal natural material SN

100
새우 갈

원재료,

물EtOH

사

11 200

12
Shrimp Jeotgal ethanol extract SE

100

13 200

14 Shrimp Jeotgal residue on

evaporation
SR

100

15 200

16 Low salt-Squid Jeotgal natural

material
LSQN

100
염(2%)

징어 갈 원재료,

물EtOH

사

17 200

18 Low salt-Squid Jeotgal ethanol

extract
LSQE

100

19 200

20 Low salt-Squid Jeotgal residue

on evaporation
LSQR

100

21 200

22 High salt-Squid Jeotgal natural

material
HSQN

100
고염(4%)

징어 갈 원재료,

물EtOH

사

23 200

24 High salt-Squid Jeotgal ethanol

extract
HSQE

100

25 200

26 High salt-Squid Jeotgal residue

on evaporation
HSQR

100

27 200

28 Low salt-Sauced intestine

natural material
LSIN

100
염(2%)

창난 갈 원재료,

물EtOH

사

29 200

30 Low salt-Sauced intestine

ethanol extract
LSIE

100

31 200

32 Low salt-Sauced intestine

residue on evaporation
LSIR

100

33 200

34 High salt-Sauced intestine

natural material
HSIN

100

고염(4%)

창난 갈 원재료,

물EtOH

사

35 200

36 High salt-Sauced intestine

ethanol extract
HSIE

100

37 200

38 High salt-Sauced intestine

residue on evaporation
HSIR

100

39 200
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μ

μ μ μ

μ

μ μ

μ
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시험
Dose

(mg/kg)

Normal -

Control -

Positive control (Simvastatin) 20

AN
100

AE
100

AR
100

SN
100

SE
100

SR
100

LSQN
100

LSQE
100

LSQR
100

HSQN
100

HSQE
100

HSQR
100

LSIN
100

LSIE
100

LSIR
100

HSIN
100

HSIE
100

HSIR
100
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Group

Holding test

Result failure in the test(%)
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Group
Inclined screen test

Inclined screen test results (sec)



- 111 -



- 112 -

Group
Rota rod

Result(sec) failure in the test(%)
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σ
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μ

μ μ μ

μ

μ μ
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Group
Morris water maze test(sec)

1day 2day 3day 4day 5day



- 123 -



- 124 -



- 125 -

* The retention test was performed 24 hrs after training session.
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론  도

 
×  

 
× 

Group Average 론상 도GABA 수 (%)

Control 2.928215
2.0979mg/L 99.79

Control+STD 5.02075
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