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1.14412

0572 hr'l

specific growth rate (Ji ) B.subtilis P11 TSA pH8 = 0572 hr



23 specific growth rate () & subtinis P11

%NaCl  specific growth rate (hr)

1 0.430
2 0.588
3 0.489
4 0.327

24 specific growth rate (L) & subtiis P11

specific growth rate (hr-1)
1 OC
(35) 0.520
40 1.016
45 1612
50 0.580

25  specific growthrate () & suoeitis P11 pH

pH specific growth rate (hr')

6 0671
6.0 0.854
[ 0.638
8 0.572

TSA

% NaCl
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15
30
45
60
15
90
105
120

20
40
60
80

250

100

0.06
1,03+ 011°
3.00£0.17"
5.88+ 0.38"
1.89+0.78
11.59£0.40%
13.70£0.86
16.04+0.94
18.95 + 1.56

0.23£0.06
2.21+0.26
5.87+0.52
8.99+0.30"

12.86£0.38°

0.06
0.93£0.05"
2.27£0.16"
4.50£0.28"

71.99+0.50

10.46£0.57"

13.20+0.66
15.78+0.88
18.91 +0.80

(p <0.05)

0.23£0.06
2.48+0.04
6.29£0.44

9.88£0.56"
13.74£0.68"

(p < 0.05)
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28 12

( t )
(%)
1 43.301 5.24 51.9315.61
2 72.80 + 7.60 73.00 + 3.7
=10
29 (challenge test)
(immersion) visrio harveyi 1( )
(%)
1 6.67+11.55 0.00
2 6.67% 11.55 0.00
3 16.67128.87 6.67+ 1155
4 33.33 £ 57.74 16.67 £ 28.87
5 33.33% 57.74 16.67x 28.87
6 33.331 57.74 16.6728.87
1 33.33157.74 16.67128.87
8 53.33£41.63 16.67128.87
9 73.33£25.17 16.6728.87
10 86.67 £ 15.28" 16.671 28.87=
po=3
4 (p <0.05)



30 (challenge test)

(immerSion) Vibrio harveyi ' 2( t )
(%)
1 11.67 + 2.89 5.00+ 8.66
2 48.33+ 7.64 40.00+ 15.00
3 66.67+ 12.58 50.00 + 17.32
4 81.67+ 16.07 66.67+ 1041
=3
3q T 9
1 2
(Log CFU/ml)
Total Vibrio Total Vibrio

bacteriall BSPIl  sp.  bacterial BSP1L  sp.

1 1.98 0 6.63 851 132 692
2 7 e S ) i A (X 803 711 701
32 (challenge test)
(immersion) viorio narveyi 1
(Log CFU/ml)
Total Total

bacterial Vibrio SP. bacterial Vibrio SP.
0 9.62 6.05 9.62 6.05
2 1.86 31 1.86 31
4 8.04 5.98 8.04 5.98
6 8.65 1.04 8.65 1.04
8 8.56 6.93 8.56 6.93

10 8.44 101 8.44 101



33
(Immersion) vibrio harveyi ,

Total
bacterial BSP11
0 8.04 0
2 513 0
4 5.89 0

3 1

1.02+0.22
0.69 +0.16

35 2

1.32+0.69
0.35£0.24

% ( )

16.78+ 3.913
65.30 £ 8.53=

(challenge test)

(Log CFU/mI)

Total Vibrio
bacterial BSP11  sp.
798 558 743
54T 543 370
654 568 576

£ )
( X107 cell/ml)

152 +0.37
1.10 +0.30

1) )

(x107 cell/ml)

1,62+ 0.19
011 £0.10

(%)

47.91+9.113
87.09+4.28"

(n <0.05)
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37

£5D)

17.33+4.04™

63.67 +8.14

113

(%)

36.97 £ 3.86=
71.091 56C

(p<0. )
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38 1

The SAS System g4 Sunday, April 25 2006

The GLM Procedure
Class Level Information
Class Levels  Values

Day B 153045 607590 105 120
Trt > control prob
Number of observations 4o _
The SAS System ~ ogss Sunday, Aprl 25, 2006 -

The GLM Procedure
Dependent Variable: weight

Sum of
Source DF ~ Squares Mean Square FValue Pr>F
Model 9 506186.9637 562429960 6787.23  <.0001
Error 3991 33071.8000  8.2866

Uncorrected Total 4000 5392587638

R-Square  CoeffVar ~ Root MSE  weight Mean

0.813871  30.27734  2.878645  9.507588

Source DF  Typelss Mean Square FValue Pr>F
Day 8 JHRLI 6ALIN ML <
Trt 1 Zowe 2000 & <00

Source DF  Type 1SS  Mean Square FValue Pr>F
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Day 7 1443542425 20622 0346 2488 60  <.0001
Trt 1 2557649 2557649  30.86  <.0001

The SAS System  oss¢ Sunday, April 25, 2006 3
Trt=control

The REG Procedure
Model: MODEL-
Dependent Variable: weight

Analysis of Variance
Sum of Mean
Source DF  Squares  Square FValue Pr>F
Model 170633 70633 813346 <0001
Error 1998 17351 868426

Corrected Total 1900 798¢

Root MSE 2016 R-SQUAIE  osos

Dependent Mean  o760ss  AGj R-Sq 0027
Coeff Var 30.19231

Parameter Estimates

D' romtdr Qfo rlarH

Variable DF  Estimate  Error tValue Pr>|f

Intercept 1 o192 014523 1316 <0001

Day 104791 000132 9049 <0001 _
The SAS System oss Sunday, April 25 2006 4
. Trt=proh
The REG Procedure

Model: MODELI
Dependent Variable; weight

Analysis of Variance
Sum of Mean
Source DF  Squares  Square FValue Pr>F
Model . 73303 73303 907486 <.0001
Error 1998 16139 8.07758

Corrected Total 1000 goas2

Root MSE 2311 R-Square  osis

Dependent Mean o252 Adj R-Sq 0105
Coeff Var 30.70981



Parameter Estimates

Doro otor CfanHcarH

Variable DF  Estimate  Emor tValue Pr>f

Intercept 1 26358 014006 1881 <0001
Day 1 07615 000185 9526 <0001

The SAS System  os:s¢ Sunday, April 25 2006 7
Trt=control

The REG Procedure
Model: MODEL:
Dependent Variable:

Analysis of Variance

Sum of Mearg
Source DF  Squares quare FValue Pr>F

Model 1 160924187 169924187 207427 <0001
Error 1998  163.67599  0.08192
Corrected Total 1909 1862.91786

Root MSE 028622 R-SQUAIE 09121

Dependent Mean 193000 Adj R-Sq o1
Coeff Var 1479924

Parameter Estimates

Varighle DF  Estimate ~ Emor tValue Pr>|f

Intercept 1+ 71614 00395 9349 <0001
Id 1 raoos  oo0973 14402 <0001

The SAS System  os:s Sunday, April 25 2006 8
—Trt=prob

The REG Procedure
Model: MODEL:

Dependent Variable:
Analysis of Variance

Sum of Mea%
Source DF  Squares quare FValue Pr>F

Model 1 1910.17644 1910.17644 253655  <.0001

Error 1998 15046152  0.07531
Corrected Total 1099 206063795
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Root MSE o272 R-Square  oen
Dependent Mean 177 Adj R-Sq 00269
CoeffVar 1493465

Parameter Estimates

Paromotor QUHEH
Varible DF  Estimate mor tValue Pr>|

Intercept 45372 00311 10898 <.ooo:
Id 1 L4852 000933 15027 <0001

The SAS System  os:s Sunday, April 25 2006 9
........................ Trt=control

The REG Procedure
Model: MODEL:

Dependent Variable:
Analysis of Variance

Sum of Mean
Source DF  Squares ~ Square FValue Pr>F

Model L 149313170 149313170 806757  <.0001
Error 1998 369.78616  0.18508
Corrected Total 1099 186291786

Root MSE oaz0z  R-Square osos

Dependent Mean 193200 Adj R-Sq 0014
Coeff Var 2224448

Parameter Estimates

Paromotor QfonH H

Variable DF  Estimate  Emor tValue Pr>|t|

|ntercept 1 023705 o0.02120 11.18 <.0001
Day 1002514 000027989 8982 <0001

The SAS System  og:s4 Sunday, April 252006 1
------------------- Trt=prob

The REG Procedure
Model: MODELI

Dependent Variable:
Analysis of Variance

Sum_of Meg
Source DF ngquares gquare FValue Pr>F



Model 1 1737.84073 1737.84073 107566  <.0001
Error 998 32279724 016156
Corrected Total 1999 206063796

Root MSE 040195 R-Square  osess
Dependent Mean — 1esrr AdjR-Sq o833
Coeff Var 2187496

Parameter Estimates
Doremitlir (]Ui-lll:]H
Variable DF  Estimate or tValue Pr>|f

Intercept  + oooe74  oowser 034 0733
Day 1002712 000026151 10371 <0001
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Independent Sample Test

WEIGHT

WEIGHT

Equal
variances
assumed
Equal
variances
not assumed

Equal
variances
assumed
Equal
variances
not assumed

4

0.101

0.101

Levene's Test for T-test for Equality of Means
Equality of Variances
F Sig t df
0.108 0.747 -1.730 18
1730 17.920
T-test for Equality of Means
95% conﬂ?eﬂce
Interval of the
Mean  std Emor Difference
Difference  Difference  Lower  Upper
-6.3000 36413 -139500 13500
-6.3000 36413 139525 13525
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1
Independent Sample Test

Equal
varlances
assumed

E%ual
variances
not assumed

WEIGHT

Equal
variances
assumed
Equal
variances
not assumed

WEIGHT

2
Independent Sample Test

Equal
variances
assumed
E%ual
variances
not assumed

WEIGHT

E%ual
variances
assumed

E%ual
variances
not assumed

WEIGHT

Vibrio harveyi 639
Levene's Test for T-test for Equality of Means
Equality of Variances _
: Si : i
16.000 0.016 1.000 4 0.374
1.000 2000 0423

T-test for Equa ity of Means
95% COTfI ence

Interval of the
‘Mean std. Error Difference
Difference ~ Difference ~ Lower  Upper
0.6667 0.6667  -11843 25176
0.6667 0.6667  -22018 35351

Levene's Test for T-test for Equality of Means

Equality of Variances _
_ sq (é-
F Sig- t df tarled)
16.000 0.016 1.000 4 0.374
1,000 2000 0423

T-test for Equality of Means

95% corffi?eﬂce

Interval of the
‘Mean Std, Error Difference
Difference  Difference  Lower  Upper
0.6667 0.6667  -1.1843 25176
0.6667 0.6667  -2.2018 35351
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Independent Sample Test

Equal
variances
assumed

WEIGHT

vzghances
not assumed

vé%ances
assumed
Equal
variances
not assumed

WEIGHT

4
Independent Sample Test

Equal
variances
assumed
Equal
variances
not assumed

WEIGHT

veﬂwnces
assume

va%lances
not assumed

WEIGHT

Levene's Test for T-test for Equality of Means
Equality of Variances -
F Sig t A 'ea)

4,966 0.090 0.557 4 0.607

0.557 2624 0621

T-test for Equality of Means

95% confidence
Interval of the
Mean Std. Error Difference

Difference  Difference ~ Lower  Upper
1,0000 17951  -39839 59839

1.0000 17951 -52048  7.2048

Levene's Test for T-test for Equality of Means
Equality of Variances -
F Sig. t df ta 'eé)

3.2000 0.148 0.447 4 0.678

0.447 2941 0.686

T-test for Equa ity of Means
5% confldence

ne al of the
Mean Std. Error erence

Difference  Difference  Lower  Upper
1.6667 37268  -8.6805  12.0139

1.6667 37268  -10.3289  13.6623



5
Independent Sample Test

Equal
Va |ances
assume

WEIGHT

vzﬂlances
not assumed

Equal
variances
assumed
Equal
variances
not assumed

WEIGHT

6
Independent Sample Test

Equal
variances
assumed
Equal
variances
not assumed

WEIGHT

Equal
va |ances
assumed
Equal
variances
not assumed

WEIGHT

Levene's Test for T-test for Equality of Means
Equality of Variances _
sig (2-
- Sig t ¢
3.2000 0.148 0.447 4 0.678
0.447 2,941 0.686

T-test for Equality of Means

5% confidence
Interval of the
Mean std. Error Difference
Difference ~ Difference ~ Lower ~ Upper
1.6667 37268  -8.6805 120139
1.6667 37268  -10.3289  13.6623
Levene’s Test for T-test for Equality of Means
Equality of Variances -
F Sig t df  fafled)
3.2000 0.148 0.447 4 0.678
0.447 2,941 0.686

T-test for Equality of Means

95% conflgn

Interval of the
Mean Std, Error Difference
Difference  Difference  Lower  Upper
1.6667 37268  -8.6805  12.0139
1.6667 37268 -10.3289  13.6623
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7
Independent Sample Test

Equal
variances
assumed
Equal
variances
not assumed

WEIGHT

WEIGHT  variances
assumed
Equal

varlances

not assumed

8
Independent Sample Test

E%u_al
variances
assumed
Equal
varlances
not assumed

WEIGHT

Equal
variances
assumed
Equal
variances
not assumed

WEIGHT

Levene's Test for T-test for Equality of Means
Equality of Variances ol
sigl (2-
F Sig t df fa eg)
3.2000 0.148 0.447 4 0.678
0.447 2.941 0.686

T-test for Equality of Means
95% confi ence

Interval of the
Mean  std. Emor Difference
Difference  Difference ~ Lower  Upper
1.6667 37268  -8.6805  12.0139
1.6667 37268  -10.3289  13.6623

Levene™ Test for

_ _ T-test for Equality of Means
Equality ol Variances

sigl (2-
F Sig. t of fa e(g)
0.634 0471 1.254 4 0.278
1.254 3562 0.286
T-test for Equality of Means
95% confidence
Interval of the
Mean Std. Error Difference
Difference  Difference ~ Lower  Upper
3.6667 29250 44544 117877
3.6667 29250 48638 121971
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9

Independent Sample Test

WEIGHT

WEIGHT

10

Equal
variances
assumed
Equal
variances
not assumed

Equal
variances
assumed
Equal
variances
not assumed

Independent Sample Test

WEIGHT

WEIGHT

Equal
variances
assumed
Equal
variances
not assumed

Equal
variances
assumed
Equal
variances
not assumed

Levene's Test for T-test for Equality of Means
Equality of Variances o
F Sig. t df ta?l'ed)

0.235 0.653  2.714 4 0.053

2.114 3.921 0.054

T-test for Equality of Means

95% confidence
Interval of the
Mean Std. Error Difference

Difference  Difference  Lower Upper
6.0000 22111 -0.1390 121390

6.0000 22111 -0.1842 121842

Levene's Test for T-test for Equality of Means
Equality ol Variances .
sig.(2-
F Sig. t df ta e@)

0.2632 0.180 3.112 4 0.021

3.112 3.039 0.033

T-test for Equality of Means

95% confidence
Interval of the
Mean Std. Error Difference

Difference ~ Difference  Lower Upper
7.0000 1.8856 17647 12.2353

1.0000 1.8856 10420 12.9580
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Independent Sample Test _
Levene's Test for T-test for Equality of Means
Equality of Variances "
Sig.(2-
F ! t of tailed)
Equal
WEIGHT  variances 1.403 0.302 -2.004 4 0.116
assumed
Equal
variances -2.004 3.238 0.132
not assumed
T-test for Equality of Means
95% confidence
Interval of the
Mean  std. Error Difference
ol Difference  Difference  Lower Upper
ua
WEIGHT vgriances -0.5000 02495  -11928  0.1928
assumed
Equal
variances -0.5000 0.24% 12621 0.2621
not assumed
42
Independent Sample Test _
Levene's Test for T-test for Equality of Means
Equality of Variances a0
Sig.(2-
ol F Sig- t df ta?led)
ua
WEIGHT vgriances 1117 0.350 -2.055 4 0.109
assumed
Equal
variances -2.055 3.055 0.131
not assumed
T-test for Equality of Means
95% confidence
Interval of the
Mean Std. Error Difference
ol Difference  Difference  Lower Upper
ua
WEIGHT vgriances -0.401 01952 -0.9428  0.1408
assumed
Equal
variances -0.401 0.1952 -1.0158  0.2138

not assumed



43
Independent Sample Test

Equal
variances
assumed
Equal
variances
not assumed

WEIGHT

Equal
variances
assumed
Equal
variances
not assumed

WEIGHT

44
Independent Sample Test

Equal
variances
assumed
Equal
variances
not assumed

WEIGHT

Equal
variances
assumed
Equal
variances
not assumed

WEIGHT

( )
Levene's Test for T-test for Equality of Means
Equality of Variances "
F Sig. t df tailed)
1.465 0.293 -5.440 4 0.006
5.440 2.712 0.016

T-test for Equality of Means

95% confidence
Interval of the

Mean Std, Error Difference

Difference  Difference  Lower Upper

-31.1300 57225  -47.0183  -15.2417

-31.1300 57225  -50.4845  -11.7755

( )

Levene's Test for T-test for Equality of Means
Equality of Variances »
sig (2-
r Sig : o ed)
1.492 0.289 -4013 4 0.016
-4.013 2946 0.029

T-test for Equa ity of Means

95% confidence
Interval of the

Mean Std. Error Difference
Difference ~ Difference  Lower Upper
-22.1200 55122  -314244  -6.8156
221200 55122 -39.8466  -4.3934
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The SAS System o926 Sunday, April 25 2006 -

The GLM Procedure
Class Level Information
Class Levels Values

Day 4 2040 6080
Trt > control prob
Number of observations seo
The SAS System o926 Sunday, April 25 2006 3

The GLM Procedure
Dependent Variable: weight

Sum of
Source DF  Squares Mean Square FValue Pr>F
Model 56176070361 1235394072 651071 <.0001
Error 795 150849557 189748

Uncorrected Total g00  63278.19918

R-Square  CoeffVar  Root MSE ~ weight Mean

0.896910  17.66495  1.377490  7.797870

Source DF  Type Iss Mean Square FValue Pr>F
Day 4 6169795779 1542448945 8128.94 <.0001

Trt 1 7174582 7174582 3781 <.0001

Source DF  Type 1SS  Mean Square FValue Pr>F
Day 3 13052.53656  4350.84552 229296 <.0001

Trt 1 7174582 7174582 3731 <.0001

The SAS System  og:26 Sunday, April 25 2006 4
1Trt=control
The REG Procedure
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Model: MODEL:
Dependent Variable: weight

Analysis of Variance

of Mean
Source DF  Squares Square FValue Pr>F

Model ' §082.86272 608286272 3066.09 <.0001
Error 308 78950725 198301
Corrected Total 309 6872.45098

Root MSE 14051 R-Square  ossst
Dependent Mean 740820 Adj R-Sq 0848
CoeffVar 1878420

Parameter Estimates

. quofTiﬂth Qfcinrlg rH
Variable DF  Estimate Error tValue Pr>|t

Intercept 120145 047251 708 <0001
Day 01740 000315 5537 <0001

The SAS System ~ oa2s Sunday, April 25 2006 5

................... Trt=prob

The REG Procedure
Model: MODELI

Dependent Variable: weight

Analysis of Variance
Sum of Mean
Source DF  Squares  Square FValue Pr>f
Model L 607626203 6976.26293 3897.96 <.0001
Error 398 71230022 1.78972

Corrected Total 309 768857215

Root MSE 133780 R-Square oo

Dependent Mean ~ soe73¢ Adj R-Sq  os0m
Coeff Var 16.52153

Parameter Estimates

Pornmofa*  QtonHorH
Variable DF  Estimate Error tValue Pr> |

Intercept « 124003 016385 757 <oo01
Day 018677 000299 6243 <0001
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Independent Sample Test

WEIGHT

WEIGHT

Equal
variances
assumed
Equal
variances
not assumed

Equal
variances
assumed
Equal
variances
not assumed

Levene's Test for T-test for Equality of Means

Equality of Variances »
sig (2-
: Sig t o taled)
2.303 0.168 0.369 8 1.4000

0.369 5856  1.4000

T-test for Equality of Means

95% confidence
Interval of the
Mean  Std. Error Difference

Difference  Difference — Lower Upper
14000 37921 -7.3446  10.1446

14000 37921 -1.9344  10.7344
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1
Independent Sample Test

Equal
variances
assumed
Equal
variances
not assumed

WEIGHT

Equal
variances
assumed
Equal
variances
not assumed

WEIGHT

2
Independent Sample Test

Equal
variances
assumed
Equal
variances
not assumed

WEIGHT

Equal
variances
assumed
Equal
variances
not assumed

WEIGHT

Levene's Test for
Equality of Variances

F Sig.
6.4 0.065

130

Vibrio harveyi 639

T-test for Equality of Means

sig (2-
t « tailed)
1.265 4 0.275

1.265 2439 0313

T-test for Equality of Means

Mean Std. Error
Difference  Difference

1.3333 1.0541
1.3333 1.0541
Levene's Test for
Equality of Variances
F Sig.
0.2390 0.197

95% confidence
Interval of the

Difference
Lower Upper
-1.5933 4.2600
-2.5029 5.1696

T-test for Equality of Means

sig (2-
t df a e@)
1,512 4 0.205

1.512 2148 0261

-test for Equality of Means

Mean  Std. Error
Difference  Difference

2.6667 1.7638

2.6667 1.7638

95% confidence
Interval of the

Difference
Lower Upper
-2.2305 7.5639
-4.4429 9.7763



3
Independent Sample Test

Equal
variances
assumed
Equal
variances
not assumed

WEIGHT

Equal
variances
assumed
Equal
variances
not assumed

WEIGHT

4
Independent Sample Test

Equal
variances
assumed
Equal
variances
not assumed

WEIGHT

Equal
variances
assumed
Equal
variances
not assumed

WEIGHT

Levene's Test for
Equality of Variances

F Sig.
0.810 0.419

T-test for Equality of Means
sigl (2-

t ta?le(g)
1,348 4 0.249

1.348 3.651 0.255

T-test for Equality of Means

Mean  Std. Error
Difference  Difference

33333 24721
33333 24721
Levene's Test for
Equality of Variances
F Sig.
1.143 0.345

95% confidence
Interval of the

Difference
Lower Upper
-3.5302 10.0969
-3.7967 10.4634

T-test for Equality of Means

Sig.(2-
t df tailed)

1.357 4 0.246

1.357 3421 0.257

T-test for Equality of Means

Mean  Std. Error
Difference  Difference

3.0000 22111

3.0000 22111

95% confidence
Interval of the

Difference
Lower Upper
-3.1390 9.1390
-3.5662 9.5662
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Independent Sample Test

Equal
variances
assumed
Equal
variances
not assumed

WEIGHT

WEIGHT  variances
assumed
Equal

variances

not assumed

49
Independent Sample Test

Equal
variances
assumed
Equal
variances
not assumed

WEIGHT

Equal
variances
assumed
Equal
variances
not assumed

WEIGHT

Levene's Test for
Equality of Variances
F Sig.
4.402 0.104
Mean  Std. Error
Difference  Difference
0.3000  0.4124
0.3000 ~ 0.4124
Levene’s Test for
Equality of Variances
F Sig.
2.853 0.166
Mean  Std. Error
Difference  Difference
02433  0.1513
02433 0.1513

T-test for Equality of Means

t 6 G

0.727 4 0.507

0.727 2295 0.507

T-test for Equality of Means

95% confidence
Interval of the
Difference

Lower Upper

-0.8451 1.4451

-1.2728 1.8728

T-test for Equality of Means

5iQ (2-
: o
1.609 § 0183

1.609 2643 0218

“test for Equality of Means

95% confidence
Interval of the

Difference
Lower Upper
-0.1766 0.6633
-0.2769 0.7636
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Independent Sample Test

Levene's Test for
Equality of Variances

133

T-test for Equality of Means

Sig.(2-

t df tailed)
-6.709 4 0.003
-6.709 3991 0.003

T-test for Equality of Means

95% confidence
Interval of the

Difference
Lower Upper
-30.5866  -12.6800
-30.5945  -12.6722

T-test for Equality of Means

Sig.(2-

t df tailed)
-1.443 4 0.222
-1.443 3545 0231

T-test for Equality of Means

F Sip
Equal
WEIGHT  variances 0.106 0.762
assumed
Equal
variances
not assumed
Mean  Std. Eror
Difference  Difference
Equal
WEIGHT  variances 216333  3.2247
assumed
Equal
variances 21 6333 3.2247
not assumed
hl ( )
Independent Sample Test
Levene's Test for
Equality of Variances
F Sig.
Equal
WEIGHT  variances 0.934 0.388
assumed
Equal
variances
not assumed
Mean  Std. Error
Difference  Difference
Equal
WEIGHT  variances -8.2333 57057
assumed
Equal
variances -8.2333 57057

not assumed

95% confidence
Interval of the

Difference
Lower Upper
240748 17.6081
249105 84438
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