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ABSTRACT

Toxicity of ocean dumping wastes (dye waste, urban sewage, food waste) were examined by observing fertil-
ization and embryo development rates of the Sea Urchin, Strongylocentrotus nudus. Spawning was induced by
injecting 1 mL of 0.5M KCI into coelomic cavity. Males released white or cream-colored sperms and females
released yellow or orange-colored eggs. Experiments were began within 30 min after the collection of both
gametes. The fertilization and embryo development rates tests were performed for 10 min and 48 h after fertili-
zation, respectively. The fertilization and embryo development rates in the control condition (not including
ocean dumping wastes sludge elutriate) were greater than 90%, but markedly decreased with increasing con-
centrations of ocean dumping waste sludge elutriate. The fertilization and normal embryogenesis rates were
significantly inhibited in all waste sludge elutriate from dye waste (ECs0=5.76; ECs0=4.53), urban sewage
(EC50=9.82; EC50=9.67) and food waste (ECs0=3.90; EC50=3.27), respectively. The NOEC (> 3.13%) and
LOEC (3.13%) of fertiliztion and normal embryogenesis rates very similar in all waste sludge elutriate.

These results suggest biological assay using the fertilization and embryo development rates of S nudus are
very useful test method for the ecological toxicity assessment of ocean dumping wastes.
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Fig. 1. Diagnostic features of normal (A) and abnormal (B) fertilized egg in the sea urchin, Strongyl ocentrotus nudus.

Fig. 2. Diagnostic features of normal (A) and abnormal (B) pluteus in the sea urchin, Strongyl ocentrotus nudus.

Al ey Bl g A ed) e Al
A wjEgAs wte 2o s nE A, =4
AL 918te] BE B3 F Aol Apgaisich

#7]%& 509l 0.45ume= of kel His]4= 450
mMLE 1L 8 =& xelg7]o] Yo] AZ 4~5cm=
6412t AAF . A F, 2P EAL A
S18ke] 2~3A17F g2t FAAF S 2 F, 4,000 rpm
of 2087t YA EeIdte] Aede FEHo= A
L3tk Aol A4 A7)E sEE 429 2}
A 49} F=Z2HE o]L3)e] 0, 3.13, 6.25, 12.50,
25.00, 50.00%2. 243 3}it}.

4. THE % v LUES o|SF WEHF

ztzke] 7)1 % Amel WA gake ek
2 AAZ 30EH =EA7)3, FAE %
A% F A Y4 - T2 SHES
Ak e - - Fi= cap tubeo]] ﬁs}oq
malin £ (3%)°o.= J_xia]] Fagn|Aow HD
#9e} (Fig. 1).

AR W BAELS A A7HEA 48h°1]
formalin §-<4 (3%) o2 145 -14-6_]’&]1:1]731 o= 3
Ba)l, Bt 19 (HE 27 3 719) pluteus



28 J. ENVIRON. TOXICOL.

Table 1. Experimental culture conditions using the sea ur-
chin, Srongyl ocentrotus nudus

Test parameters Conditions
Static non-renewa 30min~48h
Culture type chronic toxicity test
" Ambient light condition and
Photoperiod 8L : 16D periods
Temperature 20+0.5°C
pH 8.0~83
Salinity 32+10
Chamber volume 250mL glass
] Filtered (0.45um) and sterilized
Solution ater
Solution exchange None
Experiment period 10min~48hr
AT Fertilization, larval development
Investigation item rates
- _ > 90% fertilized eggs and pluteus
Acceptability criterion larvae at control
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Fig. 3. Changesin the rate of fertilization and normal embryo-
genesis according to the dye waste in the sea urchin,
Srongylocentrotus nudus. Vertical bars represent the
SE of the mean for three times.
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Fig. 4. Changesin the rate of fertilization and normal embryo-
genesis according to the urban sewage in the sea ur-
chin, Srongylocentrotus nudus. Vertical bars repre-
sent the SE of the mean for three times.
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Fig. 5. Changesin the rate of fertilization and normal embryo-
genesis according to the food waste in the sea urchin,
Strongylocentrotus nudus. Vertical bars represent the
SE of the mean for three times.
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Table 2. Toxicological estimation using the form of a fertilization membrane and normal pluteus in the Srongylocentrotus
nudus exposed to ocean dumping wastes sludge el utriates

Toxicity Wastes sludge elutriate (%)
Items

(End-points) Dye waste Urban sewage Food waste
EC Fertilization membrane 5.76 9.82 3.90
% Normal pluteus 453 9.67 3.27
95% Cl Fertilization membrane 3.45~8.12 8.85~10.80 3.63~4.15
Normal pluteus 4.18~4.86 5.73~14.65 3.10~3.43
NOEC Fertilization membrane <3.13 <3.13 <3.13
Norma pluteus <313 <313 <313
LOEC Fertilization membrane 3.13 3.13 3.13
Normal pluteus 3.13 313 3.13

ECso : 50% Effective concentration, 95% Cl : 95% Confidence limit, NOEC : No observed effective concentration, LOEC : Lowest observed

effective concentration.
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