3 85 x 103- 59 x 107 CFU/
Vibrio 3 X 10 - 131 x 102CFU/ 1 Bacillus 8.5 x 103 CFU/
3 Bacillus spp.
3
V. harveyi, V. vulnificus, V. flurialis, V.
parahaemolyticus  E. coli ; 2 4.1
41
()
V. harveyi V. vulnificus V. flurialis V. E. coli
639 parahaemolyticus

BP1 21 - - 3.0 2.0
BP11 3.0 - - - 1.15
BP2 21 - - 3.8 1.2
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Bacillus 3
13 14 LY : ) BP1,
BP2  BP11 4.2
4.2
’ / (CFUIg)
(): BP1 BP11 BP2
()
1:3 231 x 100 2.87x 107 2.56x 10T
1:4 1.87x 100 2.29x 10D 2.09x 10D
1:5 3.35x 109 361 x 109 3.57x% 109
4.2 ;
14 00CFU , 2539)
60
Vibio harveyi
20
1 Vibrio harveyi

25
60
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Bacillus P11 1
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Bacillus SPP. 20
103- 105CFU/m]
Bacillus spp. 104- 106 CFU/mI 8
log CFU/mI
8
6
4
2 /
0 ; r ' y 1987 (30
0 15 30 45 60
BPL —4—BPIl — BP2 — —+—BS11
8 20 60
Bacillus spp. Bacillus
sp. ' Bacillus
spp. Bacillus spp. 10—105CFU/mI 10- 103
CFU/ml 9 10
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log CFU/mI
6
4 % +
2
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0 15 30 45 60
——BPI —4—BPL 4—BP2 — — BSl1
9 Bacillus spp.l 20 60
log CRUMI
3
2
0 - — x 981 ()
0 15 30 45 60
——BPL 4 —BP11 -t~BP?2 —+—BS11
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Bacillus spp. 106- 108 CFU/mI
11
log CFUI
10
8 If —F— —=4
6 s o X
4
2
0 1§ T 1 ! ()
0 5 0 45 60
1 L BP11 BP2 control BS11
11 20
60
Bacillus sp.
Bacillus spp.
Bacillus spp. Bacillus spp. 104—106 CFU/mI

103CFU/mI 12 13
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log CFUI
8
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4
2
0 - —¥ ¥ X 1980 (W)
0 15 30 45 60
— BPl 4 —BP11 -A - BP2 —X—control -*-BS11
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log CFU
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V. harveyi 1526

Bacillus P11
V. harveyi
1526 Bacillus S11 (
, 1997) 50
Bacillus P11 Bacillus S11
30 20 14
(%)
60 =
50 =
40 = ;
30 «
20 o - :
4] | N .
O T | B | | ( )
1 2 3 4
I BP11 n BSI11 control
14 V. harveyi 1526
400 1
20
Bacillus P11
Bacillus P11 400 100
Bacillus P11 ,

15 16
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v
wWIMUN (NFN)

2
0 T T — Tﬂ T T T 181 (Au)
0 15 30 45 60 75 90
[ 1 BP11
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100 ¢
0<0.05)
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10
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6
4
2
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4.3
BP11
(0 () ) ()
67.14 869.97J: 56.21 84.29 1,323.96¢ 71.22
100 400
1
400
10 . 20 - 23 ppt - (pH)
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BP11 100
, Bacillus sp. Vibrio sp. 400
1
104 - 106 CFU/mI
Bacillus P11 104 - 106 CFU/ml 19
Bacillus P11 Bacillus P11
Bacillus P11 103- 106 CFU/mI 101- 104 CFU/mI
20 21 Vibrio sp -
Bacillus P11 Vibrio sp. 103- 104 CFU/mI
22
log CFU/mI
7
6 S
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N
3
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1
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0 2 40 60 &0 100
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log CFU/mI
5

2
1
O L] 1 ] 1 1 ( )
0 20 40 60 80 100
AR BP11
22 | Vibrio sp- 400
100
, Bacillus . Vibrio Sp.
400 1
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log CFU/mI
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log CFU/ml
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100
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V. harveyi 639 Bacillus P11
V. harveyi 639 50
4 28

Bacillus P11 V. harveyi 639 29

NMTANLRTAN(%)

60

50

40

30

20 :I

10

0 I ' NN . 98 ()

1 2 3 4
Q I +VH639 i1 BP11 [ BP11+VHG39
29 V. harveyi

639

, Bacillus P11 Vibrio Sp.
V. harveyi 639 1

V. harveyi 639

Bacillus P11
105 CFU/mI 1 3
Bacillus P11 1010 CFU/mI 1
105CFU/ml 3 30
Bacillus P11 104 CFU/mlI Bacillus PU 105

CFU/mI Bacillus P11 V. harveyi 639 31
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Vibrio sp. 1] 102 CFU/ml Bacillus P11
Vibrio sp. 108 CFU/ml Bacillus P11 V.
harveyi 639 32
log CFU/ml
15
10
5 =
0 o ; —_— 187 (W)
1 3
D | +VH639 1 BP1l 1 BP11+VH639
30 V. harveyi 639
log CFU/mI
6
: —_— (Y
1 3
D 1 +VH639 1 BP11 [I1BP11+VH639

31 1 Bacillus P11 V. harveyi 639
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log CFU/mI
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log CFU/mI
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Bacillus P11

(Scanning electron microscope)
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Bacillus P11 Gram’ stain, API50CHB
b 16S rDNA
Bacillus P11 (Gram?s stain)
61 () 6L ()
x
o
0
«> * 1un
61 Bacillus P11 ( ) Bacillus PU ()
4.5 Bacillus P11 API50CHB
Carbohydrate reaction result
Control
Glycerol *
Enythritol
D-Arabinose t
L-Arabinose
Ribose
D-Xylose *
L-Xylose

Adonitol
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Carhohydrate reaction
Galactose
D-Glucose
D-Fructose
D-Mannose
L-Sorbose
Rhamnose
Dulcitol
Inositol
Mannitol
Sorbitol
oc Methyl-D-mannosind
& Methyl-D-glucoside
N- Acetyl glucosamine
Amygdalin
Arbutine
Esculin
Salicine
Cellobiose
Maltose
Lactose
Melibiose
Saccharose
Trehalose
Inulin
Melezitose
D-Raffinose

result
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Carhohydrate reaction result
Glycogen
Xylitol
(3-Gentiobiose ¥
D- Turanose
D-Lyxose
D-Tagarose
D-Fucose
L-Fucose
D-Arabitol
L-Arabitol
Gluconate
2 ceto-gluconate
b-ceto-gluconate

16S rDNA Bacillus P11

5 'TACATGCAAGTCGAGCGGACAGATGGGAGCTTGCTCCCTGATGTTAGCGGCGGACGG
GTGAGTAACACGTGGGTAACCTGCCTGTAAGACTGGGATAACTCCGGGAAACCGGGGCT
AATACCGGATGGTTGTTTGAACCGCATGGTTCAGACATAAAAGGTGGCTTCGGCTACCA
CTTACAGATGGACCCGCGGCGCATTAGCTAGTTGGTGAGGTAACGGCTCACCAAGGCGA
CGATGCGTAGCCGACCTGAGAGGGTGATCGGCCACACTGGGACTGAGACACGGCCCAGA
CTCCTACGGGAGGCAGCAGTAGGGAATCTTCCGCAATGGACGAAAGTCTGACGGAGCAA
CGCCGCGTGAGTGATGAAGGTTTTCGGATCGTAAAGCTCTGTTGTTAGGGAAGAACAAG
TGCCGTTCAAATAGGGCGGCACCTTGACGGTACCTAACCAGAAAGCCACGGCTAACTAC
GTGCCAGCAGCCGCGGTAATACGTAGGTGGCAAGCGTTGTCCGGAATTATTGGGCGTAA
AGGGCTCGCAGGCGGTTTCTTAAGTCTGATGTGAAAGCCCCCGGCTCAACCGGGGAGGG
TCATTGGAAACTGGGGAACTTGAGTGCAGAAGAGGAGAGTGGAATTCCACGTGTAGCGG
TGAAATGCGTAGAGATGTGGAGGAACACCAGTGGCGAAGGCGACTCTCTGGTCTGTAAC
TGACGCTGAGGAGCGAAAGCGTGGGGAGCGAACAGGATTAGATACCCTGGTAGTCCACG
CCGTAAACGATGAGTGCTAAGTGTTAGGGGGTTTCCGCCCCTTAGTGCTGCAGCTAACG
CATTAAGCACTCCGCCTGGGGAGTACGGTCGCAAGACTGAAACTCAAAGGAATTGACGG
GGGCCCGCACAAGCGGTGGAGCATGTGGTTTAATTCGAAGCAACGCGAAGAACCTTACC
AGGTCTTGACATCCTCTGACAATCCTAGAGATAGGACGTCCCCTTCGGGGGCAGAGTGA
CAGGTGGTGCATGGTTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAAC
GAGCGCAACCCTTGATCTTAGTTGCCAGCATTCAGTTGGGCACTCTAAGGTGACTGCCG
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GTGACAAACCGGAGGAAGGTGGGGATGACGTCAAATCATCATGCCCCTTATGACCTGGG
CTACACACGTGCTACAATGGACAGAACAAAGGGCAGCGAAACCGCGAGGTTAAGCCAAT
CCCACAAATCTGTTCTCAGTTCGGATCGCAGTCTGCAACTCGACTGCGTGAAGCTGGAA
TCGCTAGTAATCGCGGATCAGCATGCCGCGGTGAATACGTTCCCGGGCCTTGTACACAC
CGCCCGTCACACCACGAGAGTTTGTAACACCCGAAGTCGGTGAGGT 3°

Bacillus P11 APIS0CH
16S rDNA Bacillus P11 Bacillus subtilis
1 16S rDNA complete 1 rDNA
Bacillus subtilis 1 GenBank 99 ( )

Bacillus P11 Disk assay

Bacillus P11 Bacillus P11
36 Bacillus subtilis"63,
Micrococcus luteus Bacillus P11 36
2 Bacillus subtilisai 163 Micrococcus
luteus Bacillus P11 36

62

62 Bacillus P11 B. subtilis 1163
() [ .luteus ()
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Bacillus P11

High Performance Liquid Chromatography (HPLC)
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100
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Bacillus P11
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OMIC

Bacillus P11

HPLC CBreverse phase column

(CM-Test)

HPLC

0.000
0.000
0.000
0.000
0.180
0.000
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