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Bioaccumulation and growth change in the abalone Haliotis discus hannai

exposed to copper

Hee Ju Park and Ju Chan Kang'

Department of Aquatic Life Medicine, Pukyong National University, Busan 608-737, Korea

The objective of this study was to investigate the effects of exposured Cu?* on growth and bioaccumulation of

abalone Haliotis discus hannai. Abalone were exposed to various concentration of Cu?* (0, 5, 10, 20, 40 pg/L).

Bioaccumulation of tissues, hepatopancreas, muscles and gills were measured. hepatopancreas and gills Cu?" concentration

of abalone increases to extent during the

4 weeks accumulation time. But muscles showed no significant changes,

with respect to control. These data indicate that abalone Haliotis discus hannai hepatopancreas and gills can be considered

adequate target tissues for waterborne exposured of Cu?*. Weight growth rate of abalone exposed to Cu?* was significantly

decreased in 20 and 40 pg/L groups compared to control. This study revealed that high Cu?* concentration (> 20

1g/0) reduced growth of abalone. These data indicate that excessive waterborne Cu®* can affect the toxicity of xenbiotics

to abalone through alterations in growth rate. Thus, environmental standard of Cu?" 20 xg/L, should be considered

a potential source of variation in toxicological studies with abalone.

Key words : Cu?* toxicity, Abalone, Growth rate, Bioaccumulation
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Table 1. The chemical components of seawater used in the
experiments

Item Value

Temperature (C) 20.0+1.0
pH 8.1£0.2

Salinity (%o) 33.5¢0.3
Dissolved oxygen (mg/L) 7.140.2
Chemical oxygen demand (mg/L) 1.240.1
Ammonia (¢g/L) 9.5+0.7
Nitrite (/g/L) 5.3+0.3
Nitrate (¢g/L) 14.4£1.0
Cu (¢gL) 0.240.14
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WER (%) = [(Wm-W;)/ W] x 100
DISL (tvday) = [(SLm-SLj)/d] x 1,000
W; - Initial weight (g)
Wm - Experimented weight (g)
SL; - Initial shell length (mm)
SLim - Experimented shell length (1mm)

d - Duration of the experiment in days
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Fig. 1. Changes of Cu concentration in the hepatopancreas
of the abalone Haliotis discus hannai exposed to various
Cu concentrations for 4 weeks. Values are meantS.E. (n=7),
*Values with superscript are significantly different (P<0.05)
as determined by Duncan’s test.
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Fig. 2. Changes of Cu concentration in the muscle of the

abalone Haliotis discus hannai exposed to various Cu

concentrations for 4 weeks. Values are meantS.E. (n=7),

*Values with superscript are significantly different (P<0.05)

as determined by Duncan’s test.
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Fig. 3. Changes of Cu concentration in the gill of the abalone

Haliotis discus hannai exposed to various Cu concentrations

for 4 weeks. Values are meantS.E. (n=7), *Values with

superscript are significantly different (P<0.05) as determined

by Duncan’s test.
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Table 2. WGR (weight gain ratio) in abalone Haliotis discus hannai exposed to various Cu concentrations for 4 weeks

Concentration Initial weight Weight (g) WGR (%)
(1glL) (® 2 weeks 4 weeks 2 weeks 4 weeks
Control 14.71£0.23 15.8440.22 16.53+0.33 7.68+0.04 11.49+0.12
5 14.80+0.13 15.95+0.07 16.62+0.32 7.77£0.10 11.41+0.12
10 15.05+0.26 16.2140.31 16.89+0.13 7.71£0.11 11.35+0.25
20 14.26+0.11 15.35+0.21 16.04+0.16 7.64+0.14 11.30+0.18
40 14.84+0.09 15.94+0.14 16.50+0.18 7.41£0.10 10.41£0.20"

Values are meantS.E. (n=7), *Values with superscript are significantly different (P<0.05) as determined by Duncan’s test.

Table 3. DISL (Daily increment in shell length) in abalone Haliotis discus hannai exposed to various Cu concentrations

for 4 weeks
Concentration Initial length Length (mm) DISL (um d!)
(1gL) (mm) 2 weeks 4 weeks 2 weeks 4 weeks
Control 50.03+.077 50.94+0.21 51.50+0.44 65.00+£1.21 52.50£1.11
5 50.17+0.81 51.05+0.61 51.66+0.51 62.86+0.88 53.21£1.31
10 51.33£0.48 52.23£0.52 52.76+0.36 64.29+0.79 51.07+0.79
20 50.22+0.49 51.11+0.31 51.54+0.41 63.57£1.02 47.14+0.92"
40 50.10+£0.79 50.89+0.39 51.41£0.71 56.43+1.33" 46.79+0.81"

Values are meantS.E. (n=7), *Values with superscript are significantly different (P<0.05) as determined by Duncan’s test.
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