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ABSTRACT

Sodium hypochlorite (NaOCl) has been demonstrated to be effective against algae that cause red tides. To
secure the environmental safety of this chemical for practical use, toxic effects of NaOCl were evaluated in two

important aquaculture fishes, flounder and rockfish. At concentrations above 2.5 and 5 ppm for 1 hr, mortality

occurred in flounder and rockfish, respectively. Flounder, however, did not die at 2 ppm up to an 8 hr exposure,

nor did lipid peroxide level change at the same concentration in 1 hr. Plasma glucose level significantly increa-

sed in 1 hr with more than 2 ppm exposure. The results indicate that NaOCl may not induce persistent severe

toxicity in flounder and rockfish at the algicidal concentration, 0.5 ppm.
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Table 1. Acute lethal and behavioral effects of NaOCI 1-hr exposure in juvenile flounder
Concentration Mortality and abnormal symptoms Cumr\tllzlaytxve
(ppm) . . . . mortauty
5 min 10 min 30 min 60 min (%)
0 0/10 0/10 0/10 0/10 0
NA NA NA NA
05 0/10 0/10 0/10 0/10 0
) NA NA NA NA
1 0/10 0/10 0/10 0/10 0
NA NA NA NA
5 0/10 0/10 0/10 d gg'sOh/L(c):hav’o 0
uggi ior
NA NA
NA (2/10)
25 0/10 0/10 0/10 2/.10 20
. NA NA surfacing (4/10) unconsciousness
(3/8)
6/10
0/10 0/10
5 NA NA sluggish 10/10 100
behavior (4/4)
0/10 10/1(.) h 5/10
10 irritation ; ‘:lgg‘,s sluggish 10/10 100
(4/10) ?8/“1“(;;" behavior (5/5)

For each concentration, the upper and lower lines denote mortality and symptoms, respectively.

NA: No abnormal behavior in live fish
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Table 2. Acute lethal effects of NaOCI 8-hr exposure in
juvenile flounder

Concentration Mortality Cumulative
{ppm) 1hr 4hr Qpr  Mortality (%)
0.5 0/10 0/10 0/10 0
1 0/10 0/10 0/10 0
2 0/10 0/10 0/10 0

(Jeong et al., in press). WElr] o] AF A= AlS-
o] HFell F718 NaOCle] xZ&7|ol&
Table 20 719 $FANA Alztstd AR 6 A2
2] BFel wel o] PEAAL] A o) xR
AadtgE Aoz wAdgd aeiv dAts oo
Al NaOClE& A g3l9l& o (3 % 3 Ao 9)st
2Ahe} vimdchd A9 Az A
Axrt 89 =3 Aoz AR ueir A=z
FAH 7} 0.5ppm o] A4-& AME3lE& W FE(Kim
et al, 200008 A& THIHH A7+ b =&
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Table 3. Lipid peroxide levels in juvenile flounder exposed
to 1-hr NaOCl

Concentration Number of animals Lipid peroxide level

(ppm) (nmole/g)
0 10 33.2+6.0
0.5 10 27.5+4.4
2 10 42.0+5.1
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Table 4. Acute lethal and behavioral effects of NaOCI 1 -hr exposure in juvenile rockfish

. Mortality and abnormal symptoms Cumulative
Concentration .
mortality
(ppm) 5min 10 min 30 min 60 min (%)
0 0/8 0/8 0/8 0/8 0
NA NA NA NA
05 0/10 0/10 0/10 0/10 0
’ NA NA NA NA
i 0/10 0/10 0/10 0/10 0
NA NA NA NA
’ 0/10 0/10 0/10 0/10 0
NA NA NA NA
25 0/10 0/10 0/10 0/10 0
’ NA NA NA NA
5 w10 19 1710 u congci'l(?usness 20
I 1
A NA NA
N (4/10)
10 119 3/10 310 u Z(/:lc()) sness 70
Nnconsciou
NA NA NA
(3/10)
0/5
20 unconsciousness 5/5 5/5 5/5 100
4/5)

For each concentration, the upper and lower lines denote mortality and symptoms, respectively.

NA: No abnormal behavior in live fish
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Table 5. Hematological and plasma clinical chemistry in juvenile rockfish exposed to NaOCl for 1-hr

NaOCl  Ht Hb GLU AP ALT  AST LDH TP Ca 6 CHOL
(ppm) (%) (g/d) (mg/dl) wmy - aQun (U un @) (megidl)  (mgdl) (mg/df)
0 359412 181409 430+19 377412 10522 40%145 38574908 328418 127409 1223109 594+115
05 320419 177+L1 5614153 320419 116423 6194217 45414681 386%20 177215 15324166 933226
I 36526 160409 860£18.1 365+26 76+10 475455 2268+633 40623 154411 16074149 785+143
2 349421 183409 860£107% 349£21 100414 436295 2784618 363426 121+10 1573%190 700%162
25 331414 17409 146243L1% 331+14 89431 6LI1£213 29394417 336426 150409 109.9%58 S88+1L6
5 350436 210+14 1279+112% 350436 78£17 672£167 2814588 338431 12710 15524192 57.6%154

Ht: hematocrit; Hb: hemoglobin; GLU: glucose; ALP: alkaline phosphatase; ALT: alanine aminotransferase;
AST: aspartate aminotransferase; LDH: lactate dehydrogenase; TP: total protein; TG: triglyceride; CHOL: cholesterol
* Significantly diferent for O ppm (control) at p<0.05 with un-paired t-test. Number of animals = 8-10.
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