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Chloramine-T2| X|0ff Ci8t |AM Y ofEMZ &
Blue Green Algae0i CHE! 47 &3}

Y201 - FHE'
AW sAAster Sy e sta, <A ek A FAUAY SHSAITY,

723 Ao ol 4a¥e JehlE CT(Sodium N-chloro-para toluenesulfonamide, Chloramine-T)2)
oNfol et E43k £A olYEo) et AFHS BAFGo T 2ate} Ao} GNP N2 2t
8 A5AEA $8Y 7 AL AL A SRl & olFel YR a4l Al 16 ppm ©]4
9 CT ¥=9 A& =253 48037 olllo] HAlsle FHENE Bol 20} a2} CTe MaAbd &
e vl B3l 2ppm FED 152 o4 M58 AIYsEe 9 AHo= 7R o) FAHEA A
$& 5 AMAY § QUL ol Al ET= AR 3 2 A dAs HeRx] glgit) ape
£ CTe A8 53 Aaz WA e Yol2RE 429 Waae i Bx)o) gixos AMS-E
T AE-E WABATE. 22 blue green algae(Tetraselmis suecica)l ther APEEIR= 10 ppmolde] FE’
oM 24717B5<t Me)akug o deldoea olFe] oid FHEHES YEE F5o e 2H3Ye =
2 &8 ER3IEY A AAE deldME Y Aeaoe Argslolo} & Zolt}, g4 CT
€ #5Sd #7149 27 10ppm FET AT Yoi® 7 At A A HaslEz Ha
AL Al ol B 2% 287} Yojof ¢ Ao}

Key wonds: CT(Sodium N-chloro-para toluenesulfonamide, Chloramine-T), Bactericidal activity, Acute
toxicity, Algicidal activity, Organic materials, Flounder
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A FE ok T AEAC FY ggom
ARET e e formalin® B A=A ez
7P BREFoz AMET Uoh 22y formalin
2 ofol EA4o] & ol aK(Takizawa et al.,
1994; Omeregie er al, 1994; Reardon and
Harrel, 1990), 1A disir = wet4go] gle oF
A o| v (Alderman, 1992; Ghosh and Konar,
1983), formalinc] Aol ZAHE o|FE Algol
G Aole A3 dge) 9ige] AkXu
and Rogers, 1993; Subasinghe and Yusoff,
1993). o2& APHE & 4T Loz B3}
I AATA formalin 4] AANA HFoz
AR glemg, Had o3t =ApL o7
o]XITHA formalin A& Q1% ol F AnRIS
T FAY FARRR AW e ARE a2
RAo2 AzElo] Ak EF FAFHA M
9F2 fEE formaline] AY7IZF B £s)7}
=2 ol F9 AuiAlE W7 EAolY
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2 FAAA ¥ Jdon oo U FAle gdo
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W2 AFE A 8 7R diFEY 7k e
Aol k.

CT(Sodium N-chlor-para toluenesulfonamide,
Chloamine-T)= 7% 4t&lg el o3l Mg, ujo)

2, #%0], 714% 7R YA A
< YehlE °FAl(Akzo Noble Co. Ltd)24 $
AUz} o] PPN Mg e A
2N $8E & Ue FES /4L 283
23 AT & & ok 28y B8 AFAlQ
CTe] Y AMR-L 23] P& FIFe =4
Hebd = Qe &qlo] 2E38 gleme B A
g ¥ 8P A8 A FoRoe A o
T Furt AgHoz gasit nay B Ao
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FAHETAE MAF 65 F vEZed g
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Table 1. Microorganisms used in the experiment.

Organism Species Source
FEdwardsiella tarda EDK-2 eel
Edwardsiella rarda B-4 flounder

Bacteria Vibrio anguillarum yellow tail
Vibrio vulnificus human
Aeromonas hydrophila ATCC 7966
Streptococcus sp. yellow tail

Algae  Tetraselmis suecica PKNU*

*Department of Biotechnology, Pukyong National
University.

Table 2. Components of F2 Medium.

Component mgfl
NaNO;, 150
Na,;HPO, 8.69
Fe-EDTA 10
MnCl, 0.22
CoCl, 0.11
CuSQ, * 5H;,0 0.0196
ZnSO, - THO 0.044
Na,Si0; - 9H,0 50
Na,MoQ; * 2H,0 0.012
Biotin 0.0001
Bz 0.0001
Thiamine 0.2

FE A F A9 ARSI Algaed] WIU%S
28l F2 viz|(Table 2)& ARR-EIo™ 7z A&
2 1,000X stock solution(pH 7.2)°.8 th= & uj
A A HHel 1% agarst B FFrol F)
8t dadled AlREAY. Algaes 25°ColA
12~149%}F 2,000Lux Bt719] wjeF7]olA) 150 rpm
o] shakings} 7l wiYEF 3 F2 agar HjA]A]
CFU(colony forming uninE &3 £ A
AHE-3Hg T

X0l chgt CTS FYFURY

o3 ThE FE, 12, 16, 24, 32 ppm)’} HE
2 CTE sl 718l 20~25g2] WA 159124
g 7 w59 CTl =&A A =871 5 CT
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Table 3 olAie} 7ko] 22°C 4294 24 ppm2]
CTdl| A& =& A 1222 FollE d¥+ 257}
HAE e A2 UER 32 ppm =&l A7
& 2% HAARIch 223 16 ppme] FETelA
T k& A £4 24 g A7 Al B

Table 3. Acute toxicity of CT against the flounder.

Exposured Concentration of CT(ppm}
time(hr) 0 12 16 24 kil
0 0 0 0 0 0
1 0 0 0 0 0
3 0 0 0 0 0
6 0 0 0 0
9 0 0 0 20 100
12 0 0 0 100 —
24 0 0 0 — —
48 0 0 100*

*Mortality(%).

T HAlhe Aes vEist 284 12ppm F
EolME 48r]7le] sl HAllE UHE
At ol HAlel AR AR A F
AR HPF7E A7 ol FAel H A}
LDsol A2k E7Fs8tH

CTY aief

o7 vk ofFAEAY M-S TSBEiA A
16A17ZF, 25°CollA widale Bdske & 247 o
& 559 CTo] =FAZT =& F ATk A
w9 & 158 7HA2& 42 B¢ ST TSA
iAo AlEsl] 0.1% oI5t ¥EGE Hole
E=EAIZHE EA ST

EAE ojgAMd 25 2ppme CT FxollA
158 ool ApgEle Ao UEepton oAl
#F helle At 2ol wxA] gsket. ort
2] Streptococcus sp.’t CT 0.5 ppmel]
A 2.582F Woll AbEEe] Aol nviaA g
Rog VeERtoY V. anguillarum™ ©)19F FAMS
AL vehfel 1 ouig FaiskA F-os)]
£ olZIYtHTable 4). AEHOE ATl e
o] the ofHAHlFe CTol thdt Agide] oz
A zpo)7h Aot 2 ppmellA 158 A= Mt
W 100% APEES ERIF - AU

e} algaeol tH3F CTY AFEds oAHAHT
o] 7A§-9} 2 Fol& utelH3UTH Blue green
algae?] Tetraselmis suecicar- Fig. 19141 BE%O]
CT 10ppmell A 24417 F<F m&Fofok 100%
APEEIIL 20 ppmellAe= 8AIZF 222152 40 ppmel]

Table 4. Bactericidal activity of CT against differerent
strains of fish pathogenic bacteria in sea water.

Concentration of CT(ppm)

Strains of bacteria

05 1 2 4
Edwardsiella tarda EDK-2 >4* >4 2 <0.25 <0.25
Edwardsiella tarda H-4 >4 >4 2 <025 <0.25
Aeromonas hydrophila >4 >4 35 <«025<025
Streptococcus sp. >4 2.5 >0.25 <0.25 <0.25
Vibrio anguillarum >4 25 1.5 <«0.25<025

Vibrio vulnificus > >4 >05 <025 <0.25

*Treated time(hr) of CT for less than 0.1% of the
survival rate in fish pathogenic bacteria.
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Fig. 1. Algicidal activity of CT against Tetraselmis
suecica in sea water. Cultured Tetraselmis suecica was
added in sea water containing different concentration of
CT and then the numbers of surviving blue green algae
were analyzed after 0.5~24 hrs of incubation time at
22°C. Concentrations of CT: -@-, 0 ppm; -W-, 5 ppm;
-A-, 10 ppm; -[J-, 20 ppm; -¥-, 40 ppm.
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BSA 37} Al V. anguillarumd2- CT 4 ppm
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Fig. 2. Bactericidal activity of the CT in the presence of
BSA in sea water. BSA of different concentrations was
added in sea water as an artificial organic contaminant
and the change in bactericidal activity of CT(4 ppm)
was analyzed against the fish pathogenic organism, V.
anguillarum. Final concentration of BSA in sea water:
-@-, 0 ppm; -A-, 10 ppm; -[1-, 100 ppm; -A-, 1000
ppm.
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Fig. 3. Bactericidal activity of the CT in the presence of
BSA in sea water. BSA of different concentrations was
added in sea water as an artificial organic contaminant
and the change in bactericidal activity of CT(16 ppm)
was analyzed against the fish pathogenic organism, V.
anguillarum. Final concentration of BSA in sea water:

-@-, Oppm; M-, 10ppm; -[-, 100ppm; -A-, 1000ppm.
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CT(Sodium N-chloro-para toluenesulfonamide,
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£ Jehfo] ¥ (Spicher and Peters, 1998)°|1};
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EA7M40] 52 10ppme] FEE 4Y ol |
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Toxicity of Chloramine-T on the Flounder,
Paralichthys olivaceus, and Bactericidal Activity Against
Fish Pathogenic Bacteria and Blue Green Algae,
Tetraselmis suecica.

Eun A Hwang* and Hyun Do Jeong

Department of Aquatic Life Medicine, College of Fisheries Sciences,
Pukyong National University, Pusan 608-737
*Sea Food & Marine Bioresources Development Center,
Pukyong National University, Pusan 608-737

CT(Sodium N-chloro-para toluenesulfonamide, Chloramine-T) known to be a strong oxidative agent
was investigated to use as a candidate of disinfectant in the marine aquaculture industry by the analysis
of the bactericidal activity against different aquatic microorganisms. One hundred percent mortality
appeared at and above 16 ppm CT in sea water in flounder, the predominant species in the marine
aquaculture of Korea, when exposed for 48hr. However, bactericidal activity was appeared to be very
effective, and all different species of the fish pathogenic bacteria exposed to CT of less than 2 ppm in
sea water were dead within 15 min. It allowed us to confirm that CT could be a very effective disin-
fectant to protect the spread of fish pathogenic bacteria derived from diseased fish or sea water in marine
aquaculture. High concentration(10 ppm) with longer exposing time(24 hrs) was required for the algicidal
activity of CT, at which concentration might induce the acute toxicity against fish, however, restricted the
expanded use of CT for the elimination of zooplanktons or phytoplanktons in marine farms. Moreover
the bactericidal activity of CT inhibited almost completely in the present of more than 10 ppm of
organic materials pointed out that quality of the culturing sea water should be considered carefully for
the application CT to the aquatic farms as a therapeutic agent.

Key words . CT(Sodium N-chloro-para toluenesulfonamide, Chloramine-T), Bactericidal activity, Acute
toxicity, Algicidal activity, Organic materials, Flounder



