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107

(Tryptic soy agar)

(Tryptone) 17.0
(Soytone) 3.0
(Dextrose) 2.5
(NaCl) 5.0
(K2H P 04) 2.5
15.0

7.3+ 0.2

(Thiosulfate citrate bile salt agar)

(Yeast extract) 5.0
3 (Proteose peptone No.3) 10.0
(Na2520 3) 10.0
(HOC(COONa)(CH2COO0Na)2) 10.0
(Oxgall) 8.0
20.0
(NaCl) 10.0
(C6H50 7TFe.5H20) 1.0
(Bromthymol blue) 0.04
15.0

8.6+ 0.2

(Trptic soy broth)
(Tryptone) 17.0
(Soytone) 3.0



(Dextrose)
(NaCl)
(K2H P 04)

7.3+ 0.2

(Motility medium)
(Tryptone)
(NaCl)

7.2 0.6

(MR-VP medium)
(Buffer peptone)
(K2H P 04)

(Nitrate broth)
(Beef extract)
(Peptone)
(KN03)

7.0+£0.2

(Simmon ' citrate agar)
(MgS04.7H20)
(NH4)2 04

(K2H P04)

(HOC(COONa)(CH2COO0Na)2)

(NaCl)

2.5
5.0
2.5

10.0
5.0
5.0

7.0
5.0
5.0

5.0
5.0
1.0

0.2
1.0
1.0
2.0
5.0
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(Bromthymol blue) 0.08
15.0
6.8+ 0.2
8. Mueller Hinton Broth
(Beef extract) 2.0
Acid Digest of Casein 17.5
(Soluble Starch) 15
9. (Skim milk agar)
(Skim milk) 2.0
1.0
(K2HPO4) 0.2
(MgS04.6H20) 0.2
15.0
900
50°
100 110° 10
10. (Starch agar)
(Soluble starch) 2.0
(Yeast extract) 3.0
(Peptone) 5.0
15.0
7.0 £0.2
11 (Egg yolks agar)
(Peptone) 1.0
(Y east extract) 0.5

2%
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110

(Phenol red) 0.025
15.0
45° (Egg
yolks)100 . (Polymyxin B sulfate) 10 /
12. (DNase test agar)
(Tryptone) 20.0
(Deoxyribonucleic acid) 2.0
(NaCl) 5.0
15.0
7.0+ 0.2
13. (Phenol red broth base)
1 (Beef extract) 1.0
3 (Proteose peptone No.3) 10.0
(NaCl) 5.0
0.018
1% 74+ 02
14.
32.0% (/)
25.0% ( | )
10.0% ( /)
1.0%( /)
200%( /)

(W heat gluten) 5.0%( 1)



121

2.0% (1)
3.0% (/)
5.0% (/)

2%

15 / 15

1



112

(Gram’s iodine solution)

1.0
(K1) 2.0

300.0

300.0
(Ammonium oxalate crystal violet
solution)

(Crystal violet) 3.0

95% 20.0
(Ammonium oxalate) 0.8

50.0

(Acetone alcohol solution)

95% 400.0
(Acetone) 300.0

(Safranin solution)
(Safranin) 0.25
95% 10.0



100.0

(Endospore stain)
(malachite green) 5.0
100.0

(Cytochrome cxidase teat)

N,N,N,N-tettramethyl-p-phenylenediamine dihydrochloride 1.0

100.0
(Kovac's reagent)
3.0
(butanol) 75.0
25.0
50-55°
4
(Methyl red solution)

(Methyl red) 1.0
95% 300.0
200.0

(VP test solution)

(Ot-napthol) 5.0
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95% 100.0
40
(KOH) 40.0
100.0
40
10. (Nitrate reagent)
(Sulfanilic acid) 8.0
(Acetic acid) 285.0
715.0
40
(N N-dimethyl-1 -napthylamide) 6.0
285.0
715.0
1. Lysis buffer |
25
(lysozyme) 10
TES pH 8.0

50 M Trisma hase

40

114



115

50 mM EDTA
50 mM NaCl
121
15 15
2. Lysis buffer |l
SDS 0.8
(Proteinase K) 5.0 A
TEN buffer pH 7.5
10 mM Trisma base
10 mM NaCl
I mM EDTA
121
15 15
ohistochemistry
(coated slide solution)
Gelatin 1
Clone alum (chromium potassium sulphate) 0.05
Distilled water 100
Davidson’s fixative
95 % Ethyl alcohol 30
100 % Formalin 20
Glacial acetic acid 10

Distilled water 30



3.

Phosphate buffered saline (PBS) 0.15 M, pH 7.2
NaCl

KClI

kh2pod4

Na2H P04.7H 20

Distilled water

Calf Serum 10% (P,4)
Calf serum

PBS

Enrilich’s acid hematoxylin
Hematoxylin
95% Ethyl alcohol
Aluminium Potassium Sulphate
Distilled water
Glycerine

Glacial acetic acid

0.2 % Eosin Y  95% Ethyl alcohol
Eosin Y

95% Ethyl alcohol

0.2
0.2
1.15
1000

10
100

400

400
400
400

0.2
100
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>0 0132468687 lemb1299104.2 IBSUB000L Bacillus subtilis complete genome
(section 1 of 21) from 1 to 213080
Length = 213080

Score = 2720 bits (1372), Expect =
Identities = 1438/1453 (98%), Gaps
Strand = Plus / Plus

0.0
= 7/1453  (0%)

?;ery 13 tcgagcggacagatgggagcettgetccctgnatgttageggeggacgggtgagtaacacy

_ FIECEEECIEEEEEE PR e e e eee e e e e e e e e e
gbjgt: 9871 tcgagcggacagatgggagcttgctecctg-atgttagecggcggacgggtgagtaacacyg
92

Q;;ry 13 tgggtaacctgcctgtaagactgggataactccgggaaaccggggctaataccggatggt
1

_ e rrerrrrrreeeeerrrrr e rerre e ety e e e e e e e rerrrrrrrrn
Sbjct 9930 tgggtaacctgcctgtaagactgggataacteccgggaaaccggggctaataccggatggt
9989

Query 133  tgtttgaaccgcatggttcagacataaaaggtggcttcggctaccacttacagatggace

192
_ T e et et Fe e e e e e e e e e e Ferrn
Sbjct 9990 tgtttgaaccgcatggttcaaacataaaaggtggcttcggcetaccacttacagatggace

10049

Query 193  cgcggcgcattagctagttggtgaggtaacggctcaccaaggtcnacgatgcegtagecga
252

) CEEEEERE R rer e e e e e e e e e e e e e 0 rrrrr el
Shjct 10050 cgcggcgcattagetagttggtgaggtaacggctcaccaagg-cgacgatgegtagecga
10108

Query: 253  cctgagagggtgatcggccacactgggactgagacacggcccagactectacgggaggcea
312

Ferrrerrerrere et rrreeeer e er e ter e e e e e e et e
Shjct 10109 cctgagagggtgatcggecacactgggactgagacacggcccagactectacgggaggcea
10168

Query: 313  gcagtagggaatcttccgcaatggacgaaagtctgacggagcaacgecgegtgagtgatg
372

Frrrreerrererrrrrrrrrereerrreeerrererrrerm errrrrrer rrrrnd
Shjct 10169 gcagtagggaatcttccgcaatggacgaaagtctgacggagcaacgccgcgtgagtgatg
10228

Query: 373 aaggttttcggatcgtaaagctctgttgttagggaagaacaagtgccgttcaaataggge
432

Frerererer rrerrerrrerrererrererererer e ere e e rerrrrn
Shjct 10229 aaggttttcggatcgtaaagctctgttgttagggaagaacaagtgccgttcgaataggge
10288
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Query:

492

Shj ct
10347

Query:

552

Shjct:

10407

Query
612

Shjct:

10466

Query :

670
Shjct
10526

Query
730

Shjct:

10586

Query
790

Shjct:

10646

Query
850

Shjct:

10706

Query
910

Shjct:

10766

Query
970

433

10289

493

10348

553

10408

613

10467

671

10527

731

10587

791

10647

851

10707

911

ggcaccttgnacggtacctaaccagaaagccacggctaactacgtgccageagecgeggt

e e e rereerreerre et errrerr e el
ggtaccttg-acggtacctaaccagaaagccacggctaactacgtgccageagecgeggt

aatacgtaggtggcaagcgttgtccggaattattgggcgtaaagggctegeaggeggttt

frrerrreeeererereeeeerrerrrrrrrrrrrr e e
aatacgtaggtggcaagcgttgtccggaattattgggcgtaaagggetegeaggeggttt

cttaagtctgatgtgaaagcccccggnetcaaccggggagggtcattggaaactggggaa

cttaagtctgatgtgaaageccccgg-ctcaaccggggagggtecattggaaactggggaa

cttgagtgcagaagaggagagtggaatt--acgtgtagcggtgaaatgcgtagagatgty

frreereeeeer errreer errer et e rrrrr e el
cttgagtgcagaagaggagagtggaattccacgtygtagecggtgaaatgegtagagatgtg

gaggaacaccagtggcgaaggegactctctggtetgtaactgacgctgaggagegaaage

frereeeeerrrrrrtrrtreeee rrrr et et e rrerr e rer e
gaggaacaccagtggcgaaggcgactctctggtetgtaactgacgctgaggagcgaaage

gtggggagcgaacaggattagataccctggtagteccacgccgtaaacgatgagtgctaag

Errerre et Peer e E et e e e e e e e e e e e rereernnd
gtggggagcgaacaggattagataccctggtagtecacgccgtaaacgatgagtgctaag

tgttagggggtttccgecccttagtgctgcagetaacgcattaagcactccgectgggga

Frrremeerrrrrereeeerrrrrr re rrrre e err e
tgttaggggotttccgecccttagtgctygcagetaacgcattaageactecgectgggga

gtacggtcgcaagactgaaactcaaaggaattgacgggggcccgcacaageggtggagea

freeeeeerrerrrrrrrrrreeerrrerrre e e rrrrrrerrrrrm
gtacggtcgcaagactgaaactcaaaggaattgacgggggcccgcacaageggtggagea

tgtggtttaattcgaagcaacgcgaanaaccttaccaggtcttgacatcctetgacaate
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Sh]ct
10826

Query
1030

Shj ct
10886
Query
1090

Shjct
10946
Query
1150

Shj ct
11006

Query
1210

Shjct:

11066

Query:

1270
Shict
11126

Query
1330

Shjct:

11186

Query
1390

Shjct
11246
Query
1450

Shjct
11305

10767

971

10827

1031

10887

1091

10947

1151

11007

1211

11067

1271

11127

1331

11187

1391

11247

tgtggtttaattcgaagcaacgcgaagaaccttaccaggtcttgacatcctetgacaate

ctagagataggacgtccccttcgggggcagagtgacaggtggtgcatggttgtegtcage

ctagagataggacgtccccttcgggggcagagtgacaggtggtgcatggttgtegtcage

tcgtgtcgtgagatgttgggttaagteccgcaacgagegcaacccttgatettagttgec

tcgtgtcgtgagatgttgggttaagteccgcaacgagegcaacccttgatettagttgec

agcattcagttgggcactctaaggtgactgecggtgacaaaccggaggaaggtggggatg

Lol A0 E T EEEEIE T LRI e e teeee e (e
agcattcagttgggcactctaaggtgactgccggtgacaaaccggaggaaggtggggatg

acgtcaaatcatcatgccccttatgacctgggctacacacgtgctacaatggacagaaca

acgtcaaatcatcatgccccttatgacctgggctacacacgtgctacaatggacagaaca

aagggcagcgaaaccgcgaggttaagccaatcccacaaatcetgttctcagtteggatege

aagggcagcgaaaccgcgaggttaagccaatcccacaaatctgttetcagtteggatege

agtctgcaactcgactgcgtgaagetggaatcgetagtaatcgeggatcageatgecgeg

L L TR e e e FEEene e et ey Con e

agtctgcaactcgactgegtgaagctggaatcgctagtaatcgcggatcageatgecgeg

gtgaatacgttcccgggecttgtacacaccgcccgtcacaccacgagagtttgtaacace

gtgaatacgttcccgggecttgtacacaccgeccgtcacaccacgagagtttgtaacace

cgaagtcggtgaggtttectttttggagccagecgccgaaggtgggacagatgacttggg

LECCEREEE TP FEEEEE Phag (0 TEEERTEEEEHE TEEEEEIE I E TEE
cgaagtcggtgaggtaaccttttaggagecagecgecgaaggtgggacagatga-ttggg
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Query: 1451

S &

gtgaagtcgtaac 1463

_ RERRRRRRRRER
Shjct: 11306 gtgaagtcgtaac 11318

0.041
0.119
0.88
2.16
3.06
4.1
6.42

168
2.35
361
5.36
6.63
188
9.62

L7
2.19
5.17
6.83
181
8.86
992

0.039
0.132
0.46
148
2.9
492
143

0.039
0.12
115
3.66
493
6.61
8.94

400

400

BP11

415
6.09
132
8.62
10.22

169
2.18
571
8.05
8.83
9.65
10.59
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Between
Groups
Within
Groups
Total

Between
Groups
Within
Groups
Total

Between
Groups
Within
Groups
Total

Between
Groups
Within
Groups
Total

30,45, 60,7590 (0

Sum of
Squares

1.815E-02

1.100E-02
2.915E-02

Sum of
Squares
290
201

492

Sum of
Squares
1.297
183

1.480

Sum of
Squares
2.720
1.073

3.793

30

ANOVA
d Mean
Square

1 1.815E-02
4 2.750E-03
5

45
ANOVA

df Mean
Square
1 290

4 5.035E-02
5

60

ANOVA
df Mean
Square
1 1.297

4 4563E-02
5

75
ANOVA
df Mean
Square
1 2.120

4 268

(One-way ANOVA)
F Sig.
6.600 062
F Sig.
5.768 074
F Sig.
28.430 .006
F Sig.
10.140 033
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of
Squares
Between  3.904
Groups
Within 1.543
Groups
Total 5.447

122

30, 45, 60, 75,90 ( 1)

of
Squares
Between A37
Groups

Within ~ 6.753E-02

Groups
Total 505
of
Squares
Between 807
Groups
Within 124
Groups
Total 930
of
Squares
Between 121
Groups
Within 151
Groups

Total 872

90
ANOVA
df Mean F Sig.
Square
1 3.904 10.123 033
4 386
5
(One-way ANOVA)
30
ANOVA
df Mean F Sig.
Square
1 A37 25.907 .007
4 1.688E-02
5
45
ANOVA
df Mean F Sig.
Square
1 807 26.092 .007
4 3.092E-02
5
60
ANOVA
df Mean F Sig.
Square
1 121 19.143 012
4 3.767E-02
5



15
ANOVA
of df Mean F Sig.
Squares Square
Between 836 1 836 8.042 047
Groups
Within 416 4 104
Groups
Total 1.252 5
90
ANOVA
of df Mean F Sig.
Squares Square
Between 960 1 960 14.494 019
Groups
Within 265 4 6.623E-02
Groups
Total 1.225 5
(One-way ANOVA)
30, 45, 60, 75, 90 ( 2)
30
ANOVA
of df Mean F Sig.
Squares Square
Between 112 1 112 44530 .003
Groups
Within ~ 1.007E-02 4 2.517E-03
Groups
Total 122 5
45
ANOVA
of df Mean F Sig.
Squares Square
Between  3.286 1 3.286 52.994 002
Groups
Within 248 4 6.200E-02
Groups

Total 3.534 5
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of
Squares
Between  5.227
Groups
Within 371
Groups
Total 5.598
Sum of
Squares
Between  5.042
Groups
Within 2.784
Groups
Total 7.826
Sum of
Squares
Between  9.526
Groups
Within 4.330
Groups
Total 13.856

30,45, 60, 75,90 (2

Sum of
Squares
Between 437
Groups
Within ~ 7.373E-02
Groups
Total 511
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60
ANOVA
df Mean F Sig.
Square
1 5227  56.281 002
4 9.287E-02
5
15
ANOVA
df Mean F Sig.
Square
1 5.042 1.244 055
4 696
5
90
ANOVA
df Mean F Sig.
Square
1 9.526 8.799 041
4 1.083
5
(One-way ANOVA)
30
ANOVA
df Mean F Sig.
Square
1 437 23.729 008
4 1.843E-02



Between
Groups
Within
Groups
Total

Between
Groups
Within
Groups
Total

Between
Groups
Within
Groups
Total

Between
Groups
Within

roups
Totarl)

Sum of
Sguares
208
173

2.381

Sum of
Squares
561
136

1.6%

Sum of
Squares
44
529

1474

Sum of
Squares
510
1921

2431

45
ANOVA
df Mean F
Square
1 2208 51.078
4 4.323E-02
5
60
ANOVA
df Mean F
Square
1 1561  45.990
4 3.393E-02
5
75
ANOVA
df Mean F
Square
944 1.132
4 132
5
90
ANOVA
df Mean F
quuare
510 1.063
4 480
5

Sig.
002

Sig.
002

Sig.
056

Sig.
361
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BP11

BP11
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20.0
20.0

15

21.6
213

15

10.1
10.08

30

24.1
217

30

21.6
207

30

6.5
6.5

30

10.04
10.17

400

10.01
10.13

45

23.9
24.5

45

21.5
21.6

45

6.5
6.5

45

60

23.9
22.3

60

214
214

60

6.3
6.0

60

10.1

10.12

15

23.8
22.4

15

21.3
21.0

15

6.0
6.0

15

10.17
10.13
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90

23.7
22.6

90

214
21.3

90

6.5
6.5

90

10.01
10.1



ANN

15
BP11 5

15
/\II\

0.23

BP11 0.1

| 15

/\III_/\

0.23
BP11 0.1

(

A 15

uunnap

0.23
BP11 01

30

13.33
20

30

0.67

0.43

30

0.67

0.43

30

0.67
043

45

26.67

13.33

45

3.67

0.37

45

3.67

0.37

45

3.67
0.37

60

3.33

60

L.73

01

60

1.73

01

60

L.73
01

15

3.33

15

L.73

01

15

L.73

01

15

L.73
01

90

3.33

90

174

01

90

174

01

90

1.74
01
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( )
A 15 30
\/\
218 21.7
BP11 239 23.1
( )
\ 15 30
A\
28.0 28.0
BP11 28.1 279
(pH)
15 30
6.0 7.0
BP11 6.0 7.0
(/)
15 30
TANN
218 21.7
BP11 23.9 231

400

45

219

23.8

45

248

24.8

45

1.0
1.0

45

21.9
238

60

22.2

23.5

60

251

251

60

1.0
1.0

60

22.2
23.5

15

22.2

238

15

21.2

211

15

1.0
1.0

15

22.2
238
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90

221

238

90

21.5

214

90

1.0
1.0

90

221
23.8



(/)
15 30
667 667
BP11 200 100
(/)
15 30
03 03
BPLL 025 023
(/)
15 30
20 20
BP11 20 20
()
15 30
0 0

BP11 0 0

45

13.33
13.33

45

0.37

0.37

45

2.0

2.0

45
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60 15 90

20.0 20.0 20.0
6.67 10.0 13.33

60 15 90
5.0 5.0 5.0
04 0.17 5.0
60 15 90
2.0 2.0 2.0
2.0 2.0 2.0
60 15 90
0 0 0
0 0 0



JSM S410-LV

100 90
100
1 4
2
o 10
100 2
10 (20 X103/100
20

(scanning electron microscorp)

Jeol
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1. Bacillus supprementation  feed for Black tiger shrimp Penaeus onodon culture
Siripen Sangchai and Sirirat Rengpipat, The 15hAnnual Megting of the Thai
Society for Biotechnology “Sustainable Development of SMES Through
Biotechnology" February 3-6,2004, Pang Suan Kaew Hotel, Chiang Mai.

2. Probiotic bacteria for supplementation  Black tiger shrimp feed.

Siripen Sangchai and Sirirat Rengpipat1The 11h International Symposium on
Nutrition and Feeding in Fish, May 2-7, 2004, Phuket, Thailand.
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