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Strain NO. Strain name Acidity
MRS 1%NaCl MRS Hinton 1%NaCl Hinton

zen01 Pediococcus pentosaceus yes suitability suitability x x 1%NaCl MRS

zen02 Weissella viridescens yes suitability suitability x x 1%NaCl MRS

zen05 Lactococcus lactis yes suitability suitability x x 1%NaCl MRS

zen06 Lactococcus lactis yes Slow Slow x x 1%NaCl MRS

zen10 Leuconostoc pseudomesenteroides yes suitability suitability x x 1%NaCl MRS

zen13 Kocuri rhizophila yes suitability suitability x x 1%NaCl MRS

zen14 Carnobacterium maltaromaticum yes Slow x x x MRS

zen16 Leuconostoc pseudomesenteroides yes suitability suitability x x MRS

zen17 Lactococcus lactis yes suitability suitability x x 1%NaCl MRS

zen19 Carnobacterium maltaromaticum yes Slow x x x MRS

zen21 Carnobacterium maltaromaticum yes Slow x x x MRS

zen22 Carnobacterium maltaromaticum yes Slow x x x MRS

zen23 Carnobacterium maltaromaticum yes Slow x x x 1%NaCl Hinton

zen24 Carnobacterium maltaromaticum yes Slow x x x MRS

zen28 Lactococcus lactis yes suitability suitability x x 1%NaCl Hinton

zen32 Carnobacterium maltaromaticum yes Slow x x x MRS

zen33 Carnobacterium maltaromaticum yes Slow x x x MRS

zen34 Carnobacterium maltaromaticum yes Slow x x x MRS

zen35 Carnobacterium maltaromaticum yes Slow x x x MRS

zen36 Carnobacterium maltaromaticum yes Slow x x x MRS

zen37 Carnobacterium divergens yes x x x Slow 1%NaCl Hinton

zen38 Carnobacterium maltaromaticum yes Slow x x x MRS

zen39 Carnobacterium maltaromaticum yes Slow x x x MRS

zen49 Streptococcus parauberis yes suitability suitability suitability suitability MRS

zen50 Kocuri rhizophila yes suitability suitability suitability suitability 1%NaCl Hinton

zen51 Staphylococcus epidermidis yes suitability suitability x x MRS

zen52 Kocuri rhizophila yes suitability suitability suitability suitability 1%NaCl Hinton

zen61 Enterococcus pseuavium yes suitability x x x MRS

zen62 Enterococcus pseuavium yes suitability x x x MRS

zen63 Streptococcus parauberis yes suitability suitability x x MRS

zen64 Lactococcus lactis yes suitability suitability x suitability 1%NaCl Hinton
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Weissella viridescens f* zen02 1%NaCl MRS

Lactoccocus lactis j zen05 1%NaCl MRS

Leuconostoc psedomesenteroides j zen10 1%NaCl MRS

Kocuria rhizophila j zen13 1%NaCl MRS

C.maltaromaticum j zen14 MRS

Carnobaterium divergens e zen37 1%NaCl Hinton

Streptococcus (para)uberis e zen49 MRS

Staphylococcus epidermidis e zen51 MRS

Enterococcus psedoavium f zen61 MRS
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　 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22
E +  　 +  +  　 +  +  +  　 +  　 +  +  　 +  　 +  　 　 　 　 +
L 　 　 　 +  　 　 + +  + 　 　 　 　 　 　 　 +  　 　 　 　 　
V 　 　 +  +  　 +  +  + 　 　 　 　 　 　 　 　 　 　 　 　 　 　
S 　 +  +  +  +  　 　 　 +  +  +  　 +  + 　 +  + + +  +  +  +
M 　 +  +  +  　 +  +  +  　 +  　 +  +  +  　 　 + +  + +  + +
　 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44
E 　 　 　 +  +  +  +  　 +  　 +  　 +  +  +  　 +  +  +  　 +  +
L 　 +  　 　 　 　 +  　 　 　 　 　 　 　 　 　 　 +  +  　 　 +
V 　 　 　 　 　 　 　 　 +  　 　 　 　 +  　 　 +  　 　 　 +  + 
S +  +  +  +  +  +  +  +  　 +  +  +  +  +  +  +  +  +  +  +  + + 
M +  +  +  +  +  +  +  +  　 +  +  +  +  +  +  +  +  +  +  　 +  + 
　 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66
E 　 +  　 +  +  　 　 +  +  +  +  　 +  +  　 　 　 　 　 　 　 　
L 　 　 　 +  　 　 　 +  +  +  +  　 　 　 　 　 　 　 　 　 + 　
V 　 　 +  　 　 　 　 +  +  +  +  　 +  　 　 　 　 　 　 　 + 　
S +  +  +  　 +  +  　 　 　 +  +  +  +  +  +  +  +  　 +  +  +  + 
M +  +  +  +  　 +  　 　 　 +  +  　 +  +  +  +  　 　 　 　 　 　
　 67 68 69 70 71 72 73 74 75 76 77 78 79 80 81 82 83 84 85 86 87 88
E +  　 　 　 　 　 　 　 　 　 　 +  +  　 　 　 +  +  　 　 　 　
L 　 　 　 　 　 　 　 　 　 　 　 +  　 　 　 　 +  　 　 　 　 　
V 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　 +  　 　 　 　 　
S +  　 +  +  +  +  +  　 　 +  　 +  +  　 +  +  +  +  +  +  +  　
M +  +  +  +  +  +  　 　 　 　 　 +  　 +  +  +  +  　 　 　 　 　
　 89 90 91 92 93 94 95 96 　
E 　 　 　 +  　 +  　 　 　   Edwardsiella tarda 42ea 　 　 　 　 　 　
L 　 　 　 　 +  　 　 　 　   Vibrio anguillarum 19ea 　 　 　 　 　 　
V 　 　 +  　 　 　 　 　 　   Vibrio sp. 19ea 　 　 　 　 　 　
S +  +  +  +  +  　 +  +  　   Staphylococcus aureus  77ea 　 　 　 　 　 　
M 　 　 +  +  +  　 +  +  　   Micrococcus luteus 63ea 　 　 　 　 　 　
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(a) (b)
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Nisin
conc.(mg/ml)

1.0 0.5 0.25 0.12 0.06 0.006 0.003 0.001

CFU

30min
A 0 0 0 0 0 0 0 8

B 0 0 0 0 0 2 0 1

60min
A 0 0 0 0 0 0 8 7

B 0 0 1 0 0 0 4 1

120min
A 0 0 0 0 0 0 0 8

B 0 0 0 0 0 0 0 16

(a)

(b)

(c)
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a1 a2 b1 b2 c1 c2
NB( )㎖ 3 3 3 3 3 3
E. tarda( )㎖ 80 80 80 80 80 80
S.D.W( )㎖ 250 - 500 - 1,000 -
Culture broth( )㎖ - 250 - 500 - 1,000
Total volume( )㎖ 323 323 583 583 1083 1083

　 a b c
NB( )㎖ 1.6 1.6 1.6
E. tarda( )㎖ 0.5 0.5 0.5
S.D.W( )㎖ 0.4 0.2 ·
Culture broth( )㎖ · 0.2 0.4
Total volume( )㎖ 2.5 2.5 2.5
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STRIP 0-9

tube / substrate

STRIP 0-9

tube / substrate

STRIP 0-9

tube / substrate

STRIP 0-9

tube / substrate

STRIP 0-9

tube / substrate

0 CONTROL

1 GLYcerol

2 ERYthritol

3 D ARAbinose

4 L ARAbinose

5 RIBose

6 D XYLose

7 L XYLose

8 ADOnitol

9 Methyl-D-Xylosideβ

-

-

-

-

+

+

+-

-

-

-

10 GALactose

11 GLUcose

12 FRUctose

13 MaNnosE

14 SorBosE

15 RHAmnose

16 DULcitol

17 INOsitol

18 MANnitol

19 SORbitol

+

+

+

+

-

-

-

-

+

-

20 -Methyl-D-Mannosideα

21 -Methyl-D-Glucosideα

22 N-Acetyl-Glucosamine

23 AMYgdalin

24 ARButin

25 ESCulin

26 SALicin

27 CELlobiose

28 MALtose

29 LACtose

-

-

+

+

+

+

+

+

+

+

30 MELibiose

31 Sucrose

32 TREhalose

33 INUlin

34 MeLeZitose

35 RAFfinose

36 Starch

37 GLYcoGen

38 XyLiTol

39 GENtiobiose

-

+

+

-

-

-

+

-

-

+

40 D TURanose

41 D LYXose

42 D TAGatose

43 D FUCose

44 L FUCose

45 D ARabitoL

46 L ARabitoL

47 GlucoNaTe

48 2-Keto-Gluconate

49 5-Keto-Gluconate

-

-

-

-

-

-

-

+

-

-



- 50 -

 Lactococcus lactis KLDS4.0342

 Lactococcus lactis subsp CICC6

 Lactococcus lactis subsp 4001C

 Lactococcus lactis DSM4644

 Lactococcus lactis subsp IMAU8

 Lactococcus lactis strain 4001

 ZEN49

 ZEN64

 ZEN102100

100

0.002
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Strains
100℃ 121℃

20min 15min

ZEN5 19.4 14.5

ZEN49 19.0 14.0

ZEN2013 19.9 15.0
Nisin (1mg/ml) 28.0 23.9
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à

à

à

à

666.7
x1.0

640.0
x0.96

820.0
x1.23

900.0
x1.35
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20% 40% 50% 60% Total

ZEN
5

 Protein( / )㎍ ㎖ 71.0 728.5 171.0 26.0 996.5
 Dialysis( )㎖ 28.0 37.0 50.0 50.0 165.0
 Final Protein( )㎍ 1,988.0 26,954.5 8,550.0 1,300.0 38,792.5

　 　 　 　

ZEN
49

 Protein( / )㎍ ㎖ 148.5 538.5 22.2 28.5 737.8
 Dialysis( )㎖ 27.0 43.0 30.0 45.0 145.0
 Final Protein( )㎍ 4,009.5 23,155.5 667.5 1,282.5 29,115.0
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0.2mg/ml 1mg/ml

Soft/hard       2.84       2.07

투석액ZEN5 20% 40% 50% 60%

A 2.2 2.3 1.2 0.0

B 1.8 2.2 1.2 0.0

C 1.8 2.1 1.2 0.0

투석액ZEN49 20% 40% 50% 60%

A 0.0 2.2 1.9 1.1

B 0.0 2.5 2.0 1.1

C 0.0 2.6 2.3 1.2

Strains vol(ml) protein(mg/ml) lac1(mg/ml) activity total Lac 1(mg) 회수율

배
양
액

ZEN5 983.3 0.539 0.090 1.300 88.333 　

ZEN49 991.5 0.580 0.097 1.300 95.845 　
ZEN201
3

988.6 0.573 0.096 1.250 94.411 　

투
석
후

ZEN5 94.9 5.230 0.820 11.700 83.341 88.1%

ZEN49 95.6 5.880 0.884 12.300 91.021 88.2%
ZEN201
3

91.2 5.784 0.879 11.900 85.008 84.9%
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 Glucose 10 g/L 5,000  g 34,000 원       68.0
 Proteose Peptone 10 g/L 5,000  g 1,075,000 원  2,150.0
 Beef extract 5 g/L 5,000  g 1,017,000 원  1,017.0
 Yeast extract 5 g/L 25,000  g 1,175,000 원  235.0
 K2HPO4 5 g/L 1,000  g 11,000 원        55.0
 MgSO4.7H2O 0.3 g/L 500  g 2,700 원  1.62
 CuSO4 5H2O 0.01 g/L 500  g 4,600 원        0.09

32.01 g/L 　 　 　 3,526.7
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Table 25. The composition of medium for ZEN102 strain
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Medium composition

1
       MRS(Difco)

2

M-MRS
Glucose 0.80%

3
Glucose 0.50% + Lactose 0.5%
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Medium composition

1          MRS(Difco)

2

M-MRS

Lactose 0.8%

3

Glucose

0.5%

Lactose 0.5%

4 0.3%

5 0.6%

6 0.8%

7 0.9%
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 Salt concentration

Anchovy
0.5
1
1.5

Sauced intestine
0.5
1
1.5

Shrimp
0.5
1
1.5

Pollack

(protein 161mg/L)

100%
50%
25%

Pollack
(50%)

A 0.5

SI 0.5

S 0.5
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strains
Clear zone size(mm)

A SI S PA-0.5 PSI-0.５ PS-0.５ P P1/2 P1/4

M.L 17.0 17.1 19.0 20.0 18.5 18.8 19.1 18.8 18.8

S.aru 12.1 13.1 11.5 11.7 11.4 12.9 13.5 12.9 12.9

L.ang 10.1 9.8 9.6 11.4 11.1 9.2 10.2 9.8 8.9
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P S SI A
Glucose
(1.5%)

K2HPO4
(0.5%)

Yeast
extrat
(0.5%)

peptone
(0.5%)

MRS BHI

mix1 o o o o o o x x x x

mix2 o o o o o o o x x x

mix3 o o o o o o x o x x

mix4 o o o o o o o o x x

mix1+MRS(50%) o o o o o o x x o x

mix1+BHI(50%) o o o o o o x x x o

MRS x x x x x x x x o x

BHI x x x x x x x x x o

MRS(50%)+BHI(50%) x x x x x x x x o o

MRS-P MRS + peptone

MRS-P3 MRS + proteose peptone NO.3
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Process LD50

  Freeze dry(FDP) 2.96mg/ml-- 0.5mg/ml.Nisin

  Spray dry(SDP) 10.86mg/ml
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배양24h 접종 0h 접종후 2h 접종후 4h 접종후 6h 접종후 8h 접종후10h
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　 Non treatment L. angguillarum E.tarda

Non zen49 zen102 zen24 zen77 L-Non L-zen4

9

L-zen1

02

L-zen2

4

L-zen7

7

E-Non E-zen4

9

E-zen1

02

E-zen2

4

E-zen7

7

월 일09 09 75 75 75 75 75 　 　 　 　 　 　 　 　 　 　

월 일09 10 1 1 3 5 2 　 　 　 　 　 　 　 　 　 　

월 일09 11 7 7 12 15 9 　 　 　 　 　 　 　 　 　 　

월 일09 13 7 11 7 　 4 　 　 　 　 　 　 　 　 　 　

월 일09 14 3 1 1 2 1 　 　 　 　 　 　 　 　 　 　

Survival 58 56 55 58 61 　 　 　 　 　 　 　 　 　 　

Survival rate(%) 76 75 73 77 81 　 　 　 　 　 　 　 　 　 　

월 일09 14 20 20 19 20 21 19 18 18 19 20 19 18 18 19 20

월 일09 15 2 4 1 　 2 4 6 4 3 4 2 5 4 2 4

월 일09 16 5 1 3 4 1 1 　 1 1 1 1 　 　 3 1

월 일09 17 1 　 2 1 2 　 　 1 1 　 5 1 1 　 　

월 일09 18 　 1 1 3 3 3 2 2 　 　 2 　 　 　 1

월 일09 19 1 　 　 1 　 4 　 　 2 　 5 1 　 1 2

월 일09 20 　 3 2 1 1 3 　 　 1 2 2 　 1 　 　

월 일09 21 　 1 　 1 1 4 　 　 　 　 1 1 　 　 　

월 일09 22 　 　 　 　 　 　 　 　 　 　 　 　 　 　 　

월 일09 24 　 　 　 　 2 　 　 　 　 　 　 　 　 　 　

월 일09 25 1 　 　 　 1 　 　 　 　 　 　 　 　 　 　

월 일09 26 　 　 2 　 　 　 　 　 　 　 　 　 　 　 1

월 일09 27 　 　 　 　 　 　 　 　 　 　 　 　 1 　 　

월 일09 28 　 　 　 1 1 　 　 　 1 　 　 　 　 　 　

월 일09 29 2 　 1 　 　 　 　 　 　 　 　 　 　 　 　

월 일09 30 　 1 　 　 　 　 1 　 　 　 　 　 　 　 　

월 일10 1 1 　 　 　 　 　 　 　 　 　 　 　 　 1 1

월 일10 2 2 　 1 　 　 　 　 　 　 　 　 　 　 　 　

월 일10 3 　 1 　 1 　 　 　 　 　 　 　 1 　 　 　

월 일10 4 3 　 　 　 2 　 　 1 　 1 　 　 　 　 　

월 일10 5 　 1 　 　 　 　 　 　 　 　 　 　 　 　 　

월 일10 6 　 　 　 1 　 　 　 　 　 　 　 　 　 　 　

Survival 2 7 6 6 5 0 9 9 10 12 1 9 11 12 10

Survival rate(%) 10 35 31.5 30 23.8 0 50 50 52.6 60 0.52 50 61.1 63.1 50
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개수F. l
Size(mm)

1 2 3 4

inhibition size(mm)

12월 9일 16.3 19.8 21.5 22.5

03월 08일 18.4 20.9 21.6 22.6

06월 08일 14.7 14.9 18.0 16.9

월 일 월 일 월 일12 09 03 08 06 08
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Inoculation concentration

nisin(mg/L) 100 70 30 10 7 5 3 1 0.5

Colony(CFU) 1 16 29 76 110 132 218 304 442

Fish-Lac(ul) 100 10 5 2.5 1.7 1.3 1.0 0.7 0.5

Colony(CFU) 5 68 86 106 122 130 156 164 192

(1) (2)
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Bacteriocin

생성균주 screen

발효기술 개별(

균주의 최적 생

산배지선정)

의Bacteriocin

활성분석

정제기술의 확

보 )
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à
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생성균주 과 최적 발효기술의 확보를 통하여 새로운 균주에- Bacteriocin screen

대한 우선권을 확보하는 동시에 산업화를 위한 생산의 최적 조건 확보Bacteriocin

와 정제를 통해서 제제화
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à

à
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α

β

α

β
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양병규 전유진 허문수 어류의 세균성 질병 예방을 위한 균주의 선발 및

특성
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