(total 0zone output, TOO)
(residual ozone concentration, ROC)

T00

Vibrio / arvey/



L (Ozone Generator)  0Z 3050
“Corona Type'
5-10
2. (Ozonisator) ~ Sander Modell 100
“Corona Type”
(DO meter)

HI 964400 HANNA instruments

(pH meter)
HI 4818 AR/E 220 ) HANNA instruments

Refractometer
ATAGO -28 Japan/EN 50082-1

PUMA Air Compressor Heavy Duty Industrial

99.7%

(Spectrophotometer)
Spectrophotometer ~ Genesys 5 Cuvette

1-2

28

100



Gilson Differential Respirometer ~ TGR 20 serial n0.61001 .S.A.

( 15 24
6
6 18 (Artemia
Nauplii) 2 | 1
6-8
10 3 10

20 3 6

Vibrio harveyi D331
Bacillus sp. Sl1

TCBS (thiosulphate-citrate-bile salts-sucrose)
NA  (nutrient agar)
NB  (nutrient broth)
BHI  (brain heart infusion)
NaCl (sodium chloride)
(sterilised seawater )



(APHA, 1976)
Indigo reagent (Spectroquant test kit, Merck)

(Strickland and Parson.1972)
! - (APHA, 1992)
! - cadmium reduction (APHA, 1992)
(APHA, 1992)
(alkalinity) (APHA, 1992)
(total suspended solids, TSS)
(APHA, 1992)

5 . 1

Volumetric flask 1,000 1
Erlenmeyer flask 100 . 8
Graduated cylinder 10, 100, 500 1,000 1
1,000 3

500 1

8

250



30x31x61 .3
0x31 .2
10 .
1 20

Davidson fixative ( )

1000

Petri dish 9
Erlenmeyer flask 100

100

(test tube)

15 . 15
15 10
Autopipet 100 1,000
Incubator Indigo reagent

5 .
1000
500
250
100 .
Pyrex 1000
Pyrex 500
BOD 300 .
50, 100 250

N OO & OO W o1 O O e

30



Erlenmeyer flask 250
Volumetric flask 25
50
(test tube

Volumetric pipet 115 10
100 1000
10
(parafilm)

30x31x61 .3
25

(alkalinity)

12
12
12



31
(TOO)
T00
ROC
lodometric method (APHA, 1976)
T00
60

Coefficient of determination (R2)

ROC
reagent (Merck Ltd., 1998)

(treatment)

20%

ROC
T00

(ROC)

100 /. 2

1,5, 10, 20, 30, 40, 50

T00

Indigo

ROC ROC



3.2
T00
2
321
15-21 50 6
18 1 18
5 100 /.
4,6,8 10
2 . ROC
Spectroquant test kit~ Merck
Gilson Differential Respirometer
ttest  one-way
analysis
3.2.2
30x31x61 3 3 3
18
22 21-30
100
(NH/-N) - (NO2-N)
(alkalinity) (pH)
100 /.
ROC
2

24 Davidson fixative



35

Ozonisator
Ozone Generator 2 | . ROC
2 24
33
331
T0O Vibrio
harveyi Vibrio harveyi
D331 ( A
) BH 37 18
0.85%
105¢fu/m! 5
500 . 2 .
1510 20
5
10% 01 .
1. 0.85%
100
Spreader TCBS 2
ROC 30 15,30 ,1,2,4,69,
12,24, 36 48 . 37
24

2 (3



BHI +  Vibrio harveyi D331 3,000 / 30
r\ / /

5 Centrifuge
K
(h
105¢fu/ml

500
~1 \

c Ozone generator
0.85%

LSpreader
Q} S Incubator 24

31



37

332
Bacillus
sp. SI1 ( .
) BHI 3
18 . 0.85%
105¢fu/ml
25 50 . Ozone Generator
2 |
1510 2
B . 10%
01 . 1
0.85%
ROC 30 , 15,30 ,1,24,69, 12
24,36 48 . 100
Spreader NA 2
(incubator) 37 24

34



500 22
10 2
GFIC
(total suspended solids = TSS)

(dissolved oxygen = DO)

(biological oxygen demand = BOD) - (pH)
(alkalinity) - (NH4-N) - (NOZ- N)
(NO3- N) (POA)
Ozone Generator 2 | .
1 2
35

( vivo study)

Vibrio harveyi

6-8 180 20
0361 3( 32



Bacillus sp. S11
100 cfu/ml 3 4 3
15 A B C
1
1
3.2
< — ‘lg‘ﬂlﬂ?mﬂim <—igﬂm'§mﬂim
pmsiiasssua < DIMINATITUA &5
= ]
nan A ngn B
[ ‘qmﬂ%"mnsm <—agﬂm§"mnsm
21113 Ins luTedn 2113 Ins luTedn
] ]
nqu C ngu D
Bacillus sp. 11

3.2



1 1l
15 Vibrio harveyi D 331 107 cfulml

30 B D

ROC

331

ANQVA analysis



Vibrio harveyi 331
Y
4 6
Vv
. 1
30
B
v
ROC
Vv
4
3.3

Vibrio harveyi

107 cfu/ml

4
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