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A Study on the Toxicity of Pb and Cu Compound in
Carassius auratus(goldfish)
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Department of Public Health, College of Natural Science, Keimyung University

ABSTRACT

In order to investigate acute toxicity and bioconcentration of heavy metals for a freshwater
fish, the fish used in this experiment was goldfish, Carassius auratus. Each ten goldfish was accom-
monidated in a water and was treated with different concentration of Pb and Cu compound. The
24 hr-LCs was obtained by plotting on the log-normal distribution graph. Furthermore, the com-
bined effect of Pb and Cu was also investigated; the fish was treated with Pb or Cu compound
only, and Pb and Cu compound together, respectively.

These results were summarized as follows:

1. The 24 hr-LCs's of Pb and Cu were 748 mg/l and 0.666 mg/l, respectively.

2. When single or/and combined treatment with Pb(7.0 mg//) or/and Cu(0.6 mg/!) to Carassius
auratus for 24 hours were performed, there was significant difference between the single
or/and the combined treatment in their bioaccumulated Cu concentrations.

Cu concentrations in goldfish were higher in the combined treatment than in the single treat-
ment.

3. When Carassius auratus was exposed to 0.748 mg/l (1/10 of 24 hr-LCs) and 1.496 mg/l of
Pb (1/5 of 24 hr-LCy) for 7 days, the bioconcentration factors (BCF) were 79.14 and 100.11
for Pb, respectively. The BCF of Pb was obtained as a linearity according to the concentration
and exposure time as follows;

log BCF=1.014 log P-T+1.011 (r?=0.9041)
where, P: pollutant concentration(mg/l)
T: exposure time(day)

4. When Carassius auratus was pxposed to 0.0666 mg/l (1/10 of 24 hr-LCs) and 0.1332 mg/!
of Cu (1/5 of 24 hr-LCs) for 7 days, the bioconcentration factors (BCF) were 55.42 and
63.24 for Cu respectively. The BCF of Cu was obtained as a linearity according to the concen-
tration and exposure time as follows;

log BCF=0571 log P-T+1.823 (*=0.8974)
where, P: polutant concentration(mg/!)
T: exposure time(day)

Keywords : Carassius auratus(goldfish), 24 hr-LCs, Bioconcentration factor(BCF)
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Table 1. Conditions of experimental water used for
fish toxicity tests

Parameters Range
Water temperature (C) 18~20
pH 6.0~ 7.0
DO (mg/D) 6.0~ 7.0
Hardness as CaCO; (mg/l) 50~60
Chloride (mg/l) 18.0~20.0

Table 2. Analytical conditions of atomic absorption
spectrophotometry for Pb and Cu

Type of heavy metal

Conditions

Pb Cu

Wavelength (nm) 283.3 324.7
Lamp current (mA) 5 4
Slit width (nm) 0.5 0.5
Support gas-Fuel gas air-acetylene .air-acetylene
Air flow rate (//min) 60 60
Acetylene flow rate

({/min) 5 5
Expansion Factor 1 1
Flame stoichiometry oxidizing oxidizing
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Fig. 1. Concentration (mg/)-mortality response of
Carassius auratus exposed to Pb(NOs), for 24
hours.
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Fig. 2. Concentration (mg//)-mortality response of

Carassius auratus exposed to CuSO,-5H,0
for 24 hours.

Table 3. Concentration of Pb in Carassius auratus exposed to different concentration of Pb in water for 24

hours
Conc. of Pb in water No. of samples Dry weight Conc. of Pb in whole
(mg/D) (g body (ng/g dry weight)
Control 10 0.520+ 0.110 9.767+ 0.951
2.0 10 0.603+ 0.106 92.701+ 6.206
3.0 10 0414+ 0.098 193.768+ 13.945
5.0 10 0.494 < 0.086 239.757+ 15.521 828.48*
7.0 10 0490+ 0.106 395.143+ 21.435
8.0 10 0.437£0.115 505.263+ 23.553
10.0 10 0.537+ 0.137 721.834+ 37.579

(Meanz Standard deviation), * p<0.01.
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Table 4. Concentration of Cu in Caraassius auratus exposed to different concentration of Cu in water for

24 hours
Conc. of Cu in water No. of samples Dry weight Conc. of Cu in whole

(mg/l) ) body (ug/g dry weight)

Control 10 0.690+ 0.207 3.923+ 0.269
0.1 10 0.675+ 0.230 5.282+0.185
0.3 10 0.609=+ 0.159 6.788+ 0.676 679.24*
0.6 10 0.659+ 0.195 10.555+ 0.406
0.7 10 0.638+ 0.077 11.956+ 0.729
1.0 10 0.717+ 0.145 18.952+ 0.313

(Mean = Standard deviation), * p<0.01.

Table 5. Concentration of Pb and Cu in Caraassius auratus by the single and combined treatment

Treatment Conc. in water No. of samples Dry weight Conc. of whole body (ug/g, dry weight)

(mg/D) ®

Pb Cu
Control - 10 0.712+ 0.291 9.133+ 0.997
- 10 0.601+0.123 3.325+ 0.397

single Pb 7.0 10 0478+ 0.164 394.600+ 16.722

Cu 06 10 0.548+ 0.114 9.616% 0.920*
combined Pb+Cu 7.0+0.6 10 0457+ 0.158 405.050+ 27.800

Cu+Pb 06+7.0 10 0.481%0.110 11405 1.227*

(Mean+ Standard deviation), * p<0.05.
x}o]7} leltHF =82848, N=70, p<0.01). 20).
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o ArpaA7E JQrKr=0.9742, N=60, p<0.01).

24 hr-LCsx A&Al 72l(CuSOs-5H.02 F-o)2]
Aol wa FEoa el ek Table 49}
Eigay

T e AeseFvld el g8 AW T+
2|dtepe) Zrlslgl o o)lE Abd gl FAAHoR
2% o]z} gl9eHF=679.24 N=60, p<0.01).

wgl Folo] MeFre FEoA T dEke
=& AaA 7} 219l elr=0.9715 N=50, P<0.01).

2. ZZH(PH(NOs), CuSO,-SH,0)2| EtFo]

FPH(NO), 2 Fof) o} F-21(CuS0;5H,02 Fo)
£ A7 HEFRE W EYFAUS o)
FgolA 48 FI4YYS Table 59 2ok

oo A% 9% EYRARE A FyeiA
45 ogo] T Felg AHTh FUTH=
—2.5409, N=20, P<0.05).

el A9 s EFIUE o FyolAd
437 9ol W FoIg Atuck %o 34
oz fol@ Aelt YuUTHi=—06442, N=

¥ $E5e EgFSAsS G e 2F £F
Fog wrt d5FAe drd FEd 4
gko] A Jebdr) go| A% EAHoR {3
apole gldovt Tl W EHFAA] GEFY
Alrct £4 vehgow 23 el qlsith
F& 2o & el Aagle] Ao
= 93 EgFAA AsHeR S25S Jepdnt

Hard watert) Ca %7} 527} Z=o}(Rainbow
trout)2] Cd F5& A< £ Ca 57} Cd9
olzbu] FE whEgo A doldide M)
glot o} g H9o] wsir|Ae| Bt A EE
" A Wk oM olfe] MdAHql FIFF
Fapoll ARt Bme} zp7ke] FESol gk s
4o i A 71 ofF FAE] A U
% AAe

3. WEHXX|$(Bioconcentration Factor)

H(Pb(NOy)Z Fo)2 7+ 24 hr-LCx® 1/10
FE(0.748 mg/D3} 1/5 F= (1496 mg/HE 2,57
A7t A2lgt Ay Table 634 7t}

wWel 24 hr-LCsp® 1/105%(0.748 mg/D)oll A =

Korean Journal of Environmental Health Society, Vol. 21(2)



32 Nam-Yae Kim and Hoe-Yang Kang

Table 6. Concention of Pb in Carassius auratus by exposure time

Conc. of Pb in  Exposure time No. of samples Dry weight Conc. of Pb in whole F
water (mg/l) (day) () body (ug/g dry weight)
Control 0 10 0.536* 0.257 9.880+ 0.160
2 10 0.598+ 0.105 21.550+ 3.172
0.748 5 10 0.667+ 0.245 43.248+ 6.232 124.83*
7 10 0.495+ 0.182 69.078+ 7.865
2 10 0.608+ 0.128 44425+ 5.766
1.496 5 10 0.685+ 0.244 116.170+ 5.709 537.95*
7 10 0.492+ 0.084 159.640+ 9.763
(Meant Standard deviation), * p<0.01.
Table 7. Bioconcentration Factor of Pb in Carassius 2.1
auratus by exposure time
Conc. of Pb Exposure time Bioconcentration & Lol
in water (mg/l) (day) Factor (BCF) -
2 15.60
0.748 5 44.61 1.7
7 79.14
2 23.09 .
1.496 5 71.05 7
7 100.11
+
1.39
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1 T T T
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Fig. 3. Linear regression between logarithms of PT
and BCF of Pb in Carassius auratus.
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log BCF=1.014 log P-T+1.011 (*=0.9041)
P: pollutant concentration(mg//)
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Table 8. Concentration of Cu in Carassius auratus by exposure time

Conc. of Cy in  Exposure time

No. of samples

Dry weight Conc. of Cu in whole

water (mg/l) (day) ® body (ug/g dry weight) F
Control 0 10 0.624+ 0.303 3.210+ 0.363
2 10 0.582+ 0.123 4,648+ 0.441
0.0666 5 10 0.581+ 0.110 5417+ 0431 35.63*
7 10 0.528+ 0.111 6.901+ 0.907
2 10 0.618+ 0.193 6.987+ 0437
0.1332 5 10 0.640+ 0.227 9.547 +0.064 499.46*
7 10 0.536+ 0.172 11.634+ 0.603
(Mean+ Standard deviation), * p<0.01.
Table 9. Bioconcentration factor of Cu in Carassius 1.9
auratus by exposure time
Conc. of Cu  Exposure time Bioconcentration .
in water (mg/l) (day) Factor (BCF) 'i
2 21.59 c
0.0666 5 33.14
7 55.42
2 28.36
0.1332 5 47.58
7 63.24 -5
(F=35.63, N=40, p<0.01). 1/5%%(0.1332 mg/})°l| i
. N ) + :
M e FA 7] F71EE FRolAW Tl dtago) § ‘
Zrbslom o]% AbE 7bo &%k xpo)7} 9lgdct 09 0.6 03 o

(F=499.46, N=40, p<0.01).
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Fig. 4. Linear regression between logarithms of PT
and BCF of Cu in Carassius auratus.

log BCF=0.571 log P-T+1.823 (r?=0.8974)
P=pollutant concentration (mg//)
T=exposure time (day)
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