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CtE(Total residual oxidant; TRO)
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E 1. TRO concentration in the pilot culture systen

ASFFE 0.00~0.01 ppm
& AYzSy 0.29~0.30 ppm
e 0.00~0.02 ppm
WET %% ND
Gzt oz ND
92T 495 ND

E 2. The culture conditions in pilot culture system

Azl $5% 4 ton
A" B 3)AE 5 liter/min
54
T 18~20C
DO mean 5.54 ppm
COD mean 2.30 ppm
NH:-N 56~131 ug-at/l
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E 3. Change of TRO concentrations in ozonized

sea water
Test Treatment (min.)*
(No.) 0 30 60 90 120
1 0.34 0.30 0.30 028 025
2 0.52 0.50 0.50 045 041
3 020 021 0.18 018 020

*TRO _concentration, ppm.

E 4. Effects of FBS, MEM, BHI and PBS on TRO
concentration

Treatment (min.)

Test 0 1 5 10 20 30
FBS (0.1%) 054 030 025 020 ND ND
FBS (05% 054 ND* ND - - -
FBS (10% 054 ND ND - - -
MEM (0.1%) 054 041 030 030 032 025
MEM (05%) 054 032 020 ND - -
MEM (10%) 054 020 ND - - -
BHI (10% 054 ND ND - - -
PBS (10% 054 048 050 040 040 042

*TRO concentration, ppm.; ND: Not detected.
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%8l 7% 10%0] 285313, PBSY] A4 TY A
FE ZA ¢ FA ATt

olf Wl vlo]g}AE TRO %% 0.1, 03, 0.5 mg/l
A7} A 2As] 15%, 30%, 18, 38, 58, 755,
1087 ¥-3A171 § FBSAHE|Z whe-& BAA7]L vt
olgix HA7ME Flsle 2 Z3 HIRRV, OMV ¥
IHNVE 3 594 & 73} o] yehdtt.

E 5. Effect of TRO concentrations on infectivity

250 Y YA

E 7. Effect of TRO concentrations on infectivity

of IHNV
Log TCIDS0/ml
Treat
0lppm 03 ppm 0S5 ppm

0 (Control) 7.80 8.05 7.30
15 sec 4.55 330 3.80
30 sec 1.80 1.80 1.05
1 min 1.80 1.30 ND
3 min ND ND ND
5 min ND ND ND
7.5 min ND ND ND
10 min ND ND ND

of HIRRV
Log TCID50/mé
Treat
0.1 ppm 0.3 ppm 0.5 ppm

0 (Control) 5.80 555 5.55
15 sec 555 4.80 3.30
30 sec 3.80 255 2.55
I min 230 1.55 1.55
3 min 1.30 ND ND
5 min ND ND ND
7.5 min ND ND ND
10 min ND ND ND

ND; not detected.

E 6. Effect of TRO concentrations on infectivity

of OMV
Log TCID50/ml
Treat
0.1 ppm 0.3 ppm 0.5 ppm

0 (Control) 5.05 4.80 5.05
15 sec 3.80 405 2.80
30 sec 3.05 2.80 1.30
1 min 1.80 1.30 ND
3 min 1.05 ND ND
5 min ND ND ND
7.5 min ND ND ND
10 min ND ND ND

ND; not detected.

H13d A2z 20014 10¥

ND; not detected.

RNA uo]gf2olr] QS 74K o] Q] HRVY
745 0.1 ppmol] 3% A5t W 9.99% oo
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DNA vlojgjxola QMFoR HEA e +
2 71A3 Qe oMVel A% 0.1 ppme) FEA
HIRRVS} FAGH 38-¢] =l 93] 99.9%9 747
o] AZE JeRfIeH, 0.3 ppme] FEollA 18T
99.9%<] E&3t7} 89l H90u 0.5 ppmel| A -
= HRVETR= o]27] 30329 Hhg-ToA B nlo]
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78] Hojx= [HNVS 79 01 € 03 ppm79] 3%
HhE 1 $ol, 22|31 0.5 ppm 79 7§ 30% Hkgl
oJ3te] 99.99% o)’del 84S aHE YERSIT
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E 8. Ozon treated condition for the 99.99%
inactivation of FBV, RVS, CSV and IPNV
. TRO
Virus
0.1 ppm 0.3 ppm 0.5 ppm
FBV 5 min 3 min 3 min
RVS 5 min 3 min 1 min
CSv 5 min 3 min 1 min
IPNV 5 min 5 min 3 min

03 ppm¢] ZA¢ 3Ro|A 589 =3 Aj7ho), 0.
o AfolT 120X 379 ukg AJ7te] AQ

re s
o=
o 8

2 vy
B AT 4 E colis t2R 35T AF 34
HEZF 0.1, 2 0.5 ppmE Al 2ASA 155, 30%, 1&,

25%, S8R W AAE W & Aldo] 9.9% o
4 AAEE #HA ARES £ 99 YeEpith A% |
As #8& side]l E Harolo del o] At
WS FiL Qe E tarda®] 75 0.1 ppme] A2 ¥
TolA 58 AE 2 05 ppmoA 187 Hzld] ¢
3} 99.9%2] AA aH#E Jehlid on, Aeromonas
hydrophila ] 74% S T A7l 27
ol AeRoZ Yeht Aol visted, Vibrio o] 7
© 0.1} 0.5 ppm?] H2| FEFA FLshA 28 30

29 ¥k3 Ayt =EHACh
ool ARz FE UukHl olF WY Ad ¥
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A g9 A7 FAIGE F& 9 A AR
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E 9. Ozon treated condition for the 99.9% re-
duction of fish pathogenic bacteria

TRO

Bacteria

0.1 ppm 0.5 ppm
Edwardsiella tada 5 min 1 min
Aeromonas hydrophila 5 min 1 min
Vibrio sp. 2.5 min 2.5 min
E. coli 2.5 min 1 min

22

S5E] whE Ate] Hes, $F SATE F}
0.3 ppm¢] 7% 3 SR Hkg AJ7to] Wads &
T on, £59 AR SADGE FEE 05 ppme 2
2 A2 F e Aol 3809 kg 270] A4
delolof ®& & & AUk AP ARFel AREE 13
2 o A4 Adde AR 29 F e
E O 1.05X10° celly/ ml ©]QT, 5 Rjdnsz AL
§5 P31 e |A HAE AT £ A
FE oF 212X10° celly ml o900, e £8=

Alteromonas sp., Pseudomonas sp., Flavobacterium sp.,
Moraxella sp,
sp. 5 ol

2& AEE 01 ¢ 05 ppmoE 2A3} 0, 15
Z, 30%, 18, 2558, 5% 59t x2|3 Alteromonas sp.,
Pseudomonas sp., Flavobacterium sp.2| A+ 535 %
10014 & 120 Yeh) ik

AerAQl o AlE dde=Z 01 ¢ 0.5 ppme
TRO Z7NA 9%A 9.9% olde] At &35 =
27 984 BeE she AN A2 3N S
¥ol e oz BUso] Hor, oled s =
A B AT 2 volgz Ang 2 Aol ¢

Vibrio sp., Micrococcus sp., Acinetobacter
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# 10. Effects of TRO concentrations on Alter-

omonas sp.
TRO*

Treat
0.13 ppm 0.57 ppm
0 (Control) 6.9x10° 8.0x10°
15 sec 56x10° 71x10°
30 sec 38x10° 62x10"
1 min 3.1x10 18%10’
2.5 min 13x10' 5.1x10°
5 min 57x10° 29%10°

*CFU/ml.



E# 11. Effects of TRO concentrations on Pseu-

domonas sp.
TRO*
Treat 0.15 ppm 0.52 ppm
0 (Control) 32x10% 20x10°
15 sec 9.1%10 33x10°
30 sec 92107 28107
1 min 54%10 12x10°
2.5 min 62x10° 72x10°
5 min 13%10° 32x10°
*CFU/ml.

E 12. Effects of TRO concentrations on Flavo-
bacterium sp.

TRO*
Treat
0.10 ppm 0.52 ppm
0 (Control) 7.1x10% 12x10’
15 sec 45%10° 63x10°
30 sec 52%10° 54x10°
1 min 69%10° 22%10°
2.5 min 6.1x10° 7.0%10*
5 min 73%10* 1.4x10°
*CFUfml.
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