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Fig. 1. Schematic illustration of seawater ozonization utilized in this study.

TRO & H5YE A HrE INKACE T
of oy

AA& 5 0.45 um millipore filter® 3B
g F FrIMNEE W 9FE WVIE AAA
v 7tAE BAAFIEA 0, 30%, 1, 2, 3, 4,
5.6, 7.8, 9, 1087+2] wkg ¥ A2oA] SE7E
WRAA FF 0E T v 8QMHoz B
ZFE)R] g IRIF F pFol AAHAR AF
SAHEFS(total residual oxidant, TROYE &3
3l QF WhEA|Zbo wE AHEl4F TRO %9
AL ATt FFACE g5 F48e
iodometry method(Sugita er al, 1992)2 3gc}.
LEX2 50miell | N e 71t pHE 7
2 Z2HT ¥ 1% KI 92 2ml Hristgch
2 % 1% starch solution® 250 pl 7}3ka] @
AAZ]T, 0001 N Na,S:0, 8902 free iodine
£ AA s AL FEM] gloAe AlAE7t
A2 ok Aoy HFFS b 2l o]k
AFSAREFTEZ ALHITH

ZEF-EATHEF T (mg/l) = aFX (1000/X)X 0.024

a: 3 =(ml)

F:0.001 N Na,S,0, -9 factor

X : #FAl FE (ml)

0.024: 0.001 N Na,S;0; &< 1 micl]
& 0.024 mg A9

TRO FE7} oF 0.1, 0.3, 0.5 mg/liter® %0
S7EE WA WSt A ES Agel A
& & eENYsrE A 449 e 2
B #5473 AFIALE T2 e

317) $lslel AATO) Te FEe WElE 2A}
siict

M % M2l

LFE AT FFIAIDE = 2 9gAIT|
0E dtas H49E 28l A QA @A ¢
o] Wolollx] Falsle] AlitdoiAl&Agwd
(1994) % Ao M54 ki(API system) 52
AbgEl & 97k B S F A7 HEF
Q1 Edwardsiella tarda, Vibrio sp., Streptococcus
sp. B Y EONAM EE§ Staphylococcus sp.E
dffete] APFoR A3, Yoshimizu 5
(1995)2] Vibrio anguillarum(NCMB6) 3 Strep-
tococcus sp.(S-538)°1 thall FAg Wyo g 33l
o Me|EdE Blaslarh. Al wige A% WA
2 Edwardsiella tarda, Vibrio sp. 2@ Vibrio an-
guillarum(NCMB6)2  1.5% NaCl A7} nutrient
broth W], Streptococcus sp., Staphylococcus sp.,
Streptococcus  spAS-538)d< 1.5% NaCl 7}t
brain heart infusion(BHI) broth ¥WjX|& A}M&-3}1%
o} Zt7te] M2 HE F 25°ColA 3Y7F shaking
incubation8t1L, 1500X gol|A] 2087 A4lE-=2] 8
o} 4ENE AAstE Ha YHEL PBSE ¥E
&t 1500x g2 2081 AHAdstd MA s
AE FAE PBSE FHat #5E 2
Ayl ARSI 9, A9 A daEs &
18 918k MR 2A Edwardsiella tarda, Vibrie
sp. B Vibrio anguillarum(NCMB6)> 1.5% NaCl
A7} nutrient agar plate ¥i2], Streptococcus sp.,
Staphylococeus sp., Streptococcus sp.(S-538)d &
1.5% NaCl #7} BHI agar plate ¥Wjx|& ARg-&}
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PN L2 PPN A Ao AT Bx
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HEH g Fled A8t £ dFelx A}
B3 2] Al2Ee SAHE 44 HAE
0.84 mg/liter/10 min® I3, 300X 457ke] 2]
AL E HEE 2EHTF(0.1~0.5 mgllitenE A
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Aol eEA ] ME £F FFIAUE
5ol HEA-g ER1IgH AAE Table 19 JERY
At}

A FE 045um Millipore filter® o 73t
F QEVNAE BMA £ AFSANEERS
°F 0.1, 03 ¥ 0.5 mg/iter(¥&group I, I ¥ 1)
7F HA AR B, o) ARSAUEFRE ]
HalE AEs A3 0.1 mg/liter group®] A$ 7N

AAe] FERLD 0.13 mghliter7h 5%-olX 2058 A
A & Al 2 HEE Bolx| ¥en, o
F 2N AR 7] 55 AFIAUE FrEE 2
71F2] 50% 459 0.07 mgliter® M2t A6l
= P& BArE 03 2 0.5 mgliter BYe] 2
FEAME 5 AgTolrs A7) e of
el Zae debgon A9 A 1K A
A 7HRY AR rRe) FEE MYFo s fA¢
< I AU} Ioh 51997y AP
o] 2&EA Y WE AFIAYUE FEo A
< IE 8 e AdAseE ARRS A9 0t
mg/liter®] FFAFIAIHNE F57F 24 55 o|%
A= 72 F e v ¥E2 Asisojze
RIBIATET BB}, 0.1 mg/ml 018} = ¥
oMe] A TE 0183 FFIAAE] A7 &
Fddo] FAYslA QFETE 0183 drel ¥
8L ARtE AUtk AT B AFeME 03
% 0.5 mg/literd] Fx WL ohgt Y 9
A2 0.1 mgfliter®] FEYSHAME 29 gl =}
Hsjrg olg-3ieiEle AFaz Hgd a7sE
AL 0-20% HHollM e SAHESES] QYA

€ 8¢ & & AU oh 59 A FF A
HE 559 3% Al ¥& 0F 71 whers

of dAsk UL, s Fol EgHo e +
Sl 3% #7218 59 AAE & da 24
TN AFRdlMe] 75 AFRSAUES] Y
4 #lsA B Zlew weidEn.

REXM2|0| cHR 3ol HHMT dEs
g L&A srE AFIAHE ¥
of W& g st Rele| Edwardsiella tarda,
Vibrio sp., Streptococcus sp., Staphylococcus sp.
of et ¥FAIE Vibrio anguillarum(NCMB6),
Streptococcus sp.(S-538)2F Hlnsl] AHE Az

Table 1. Stability of total residual oxidant (TRO) concentrations in ozonized sea water after 10 minute of storage at

room temperature

Tested group of

Treatment time (minute)

TROs concentration 0 5 10 20 30 60 90 120
KO.1%) 0.13* 0.11 0.09 0.10 0.08 0.08 0.07 0.07
11(0.3) 0.34 0.34 0.30 0.32 0.30 0.30 0.28 0.25
11K0.5) 0.52 0.50 0.50 0.51 0.50 0.50 0.45 0.41

*TROs concentration, mg/liter
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& Table 2 ¥ Table 3o} YERASITE.
ANTFHEFY g velle 2 dAll
A E-2ld Steptococcus sp.2b ZvEEre] AlFA
A FodololAd Belgh Swaphylococcus sp.ol
gt eEXge o8l alFol BHAT FRS
AMEUES] Aa4FS 014, 032, 0.53 mg/liter
TRO F& 1A 30%7 M ¢z HP3
v} Streptococcus sp2l 7% 0.5 % 0.3 mgfliter ¥
S olME 10M CFUmeINY Ag4dol 30%
2 M22 HENATE JERER] gl 99.99% o)A
o d#&E HS Zez dEnl 0.1 mg/liter
Azl A 6027kl HzlelA 10" CFU/MmI
o] A7t HEH] 99.9% A 37t At
Yt HelzANA e Swphyolococcus sp. AE
NME 0.14mgliter EENME 1202 A2,

032, 0.53 mg/liter FEoMe= 2+ 6029 30%
A BA FFE 99.99% o4 A & AUd
(Table 2). o}#i8t HAab= Yoshimizu 5(1995)¢]
A RAE HAslewl A8 Streprococcus sp.
53852 wiFstd 0.14, 0.32, 0.53 mg/litere] 7t
FEAVE Fi9olr A& 60, 30 ¥ 30
% Aol ols) 99.99% o] Aol oA
A vlaskd B3ke o, gt sl FRTH
2§t Aol A4S 9% TRO HEse 2 A
AI7He] 270] o7 Erle AT 99.9% ol
o] 2L 9% ZAE 2 o)) gllen, o
& F3sld 2 o gfjatoiolr] FEjH oA a9
Fdel FtHESl Streptococcus B2 Staphviococcus
#2] 99.99% olde] g ) 0.1 mgliters)
FEFRANME 28, 0.3 mgliter?] FEFANME

Table 2. Effects of total residual oxidant concentrations produced by ozonization on reduction rate of viable counts of

Gram positive fish pathogenic bacteria

Bacteria
Isolation sources

TRO concentration

Treatment time Reduction rate

Tested cell (LogCFU/ml) (mg/liter) (second) (%)
Streptococcus sp. 0.14 60 99.9
Flounder, Wando 0.32 30 >99.99

48 0.53 30 >99.99
Staphylococcus sp. 0.14 120 >99.9
Rockfish, Yosu 032 60 >99.99
43 0.53 30 >99.99
Streptococcus sp. 0.14 60 >99.9
538 032 30 >99.99

45 0.53 30 >99.99

Table 3. Effects of total residual oxidant concentrations produced by ozonization on reduction rate of viable counts of

Gram negative fish pathogenic bacteria

. Bactena ] TRO concentration Treatment time Reduction rate
Isolation sources (mg/liter) (second) %)
Tested cell (LogCFU/ml) ‘
Edwardsiella tarda 0.12 180 99.8
Flounder, Yosu 0.34 60 >99.99
43 0.50 30 >99.99
Vibrio sp. 0.12 180 99.9
Flounder, Namhae 0.34 60 >99.99
4.0 0.50 30 >99.99
Vibrio sp. 0.12 120 99.9
Red seabream, Tongyoung 0.34 30 >99.99
43 0.50 30 >99.99
Vibrio anguillarum 0.12 90 99.9
NCMB6 0.34 60 >99.99
4.1 0.50 30 >99.99
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1¥ 223 0.5 mg/literd] FEo)Ae 30749 A
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FrolMe 25 302 MEA 99.99% o4 A
= AKTable 3). ©1&¢t A= V anguillanum
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FEHY HAEE 53l A& dFadet fABE
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83 Aoz =t

Itoh 5(1997)& F7188 AAT AF+E A}
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Disinfection of Culture Water Supply by Ozonization
I. Susceptibility of Some Fish-pathogenic Bacteria Isolated
from Cultured Marine Fish

Myung-Joo Oh, Houng-Yoon Kim and Hyun-Soh Cho*

Department of Fish Pathology, Yosu National University
*Department of Oceanography, Yosu National University

The disinfectant effects of total residual oxidants (TROs) produced by ozonization of natural sea water
were investigated against fish pathogenic bacteria isolated from flounder and red seabream. The concen-
tration of 0.1 mg TROs/liter was stable for 20 min in filtered natural seawater, and those of 0.3 and 0.5
mg TROs/liter were also stable for more | hr. Disinfectant effects of TRO against Edwardsiella tarda,
Vibrio sp., Streptococcus sp. and Staphvlococcus sp. were observed with a concentration of 0.1 mg/liter
for 180 sec, and the treatment killed more than 99.9% of bacterial cells. With TROs of 0.3 to 0.5 mg/
liter, the viable cells of the bacteria were reduced by more than 99.99% in 60 sec.

Key words : Orzonization, Disinfectant effect, Fish pathogenic Bacteria, Sea water
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