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: (Carassius auratus of Penze( ) x Cyprinus
acutidorsalis ( ¢')) , : , ,
.4 Cu>Cd>Zn>Cr. 24 48 72 96 h

LG 0.230.14 0.11 0.09 mg/L , 11.17 8.68 6.86 5.85 mg/L , 390. 30 311.80 277.70 244.10
mg/L  39.40 32.25 27.20 22.25 mg/L , 0.009 0.59 24.41 2.23 ng/L.
1 X17 A

SAFETY ASSESSMENT AND ACUTE TOXICITY OF HEAVY METAL S
TO CRUCIAN CARASSIUS AURATUS

YANGLI - hua, FANG Zhan - giang, ZHENGWen - hieo
(College o Life Stience, Suth China Normal Universty , Quangzhou 510631, China)

Abdtract : The acute toxicity of copper , zinc, cadmium and chromium to crucian( Carassius
auratus of Pernze( ¢) x Cyprinus acutidorsalis( &) ) was gudied with the gatic tet method.
The results show that copper to crucian is a dradic toxicant , cadmium is median toxic , zinc
and chromium are low toxic. The toxicity sequence of four heavy metals to crucian is Cu > Cd
>7Zn>Cr. TheLGCyof 24,48 ,72 and 96 h for copper to crucian are 0. 23, 0.14,0. 11 and
0.09 mg/L rexectively. Those for zinc are 11. 17 ,8. 68 ,6. 86 and 5. 85 mg/L repectively.
For cadmium and chromium those are 390.30,311.80,277. 70, 244. 10mg/L and 39.40,
32.25,27.20, 22.25 mgy/ L regectivdy. The sffe oconcentrations of these metals are 0. 009 ,
0.59,24.41 and 2. 23 my/ L regpectively. The sfe concentration of copper to crucianis dight-
ly lower than the Sandard of Hshery Water Quality. The ssfe concentrations of zinc , cadmium
and chromium to crucian are far higher than the sandard.
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[1 3]

1
1.1
( Carassius auratus of Perze( ¢) x Cyprinus acutidorsalis( ")) , (5.91
+3.2)cm, (2.58+0.27)g,
7d , , , 5%; 1d , )
1.2
Cdd ;- 2. 5H,0 CuS04- 5H,O ZnS0y- 7H,O KoCrOy (A.R).
3000 mg/L ,
1.3
44.5cm, 55.5cm, 34.0cm 3d 30L.
PH7.2 7.4;.D06 mg/L ; ( )3.0 me/L; ( )2.5 mol/L ; (20 £
3)
1.4
(41 ,
, : 7 :
5 , 24 h, 100 %
5 ( 3 )
: 10
) , 24 48 72 96 h
. (LGCs) 95 %
51, 96 h LGy x0.1
2
2.1
4
10h , ) ,
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(1

[1 3]

: . 7d 30 % ,
fe1, (MT) ,
(71
2.2
1.
1 4 %
pC )/ 24h 48 h 72 h % h
(mg-L"Y)
cu 0.05 - - - - 1 - - 3 1 1 1 2 17
0.08 - - - - 2 1 3 20 3 2 4 30 4 4 43
0.13 1 1 - 7 3 4 4 31 6 6 63 8 7 80
0.22 3 4 3 7 7 8 73 9 810 9 10 9 10 97
0.35 9 9 9 9 10 10 9 97 10 10 10 100
cd 5.00 - - - - 1 - - 3 2 1 17 2 30
6.58 -1 1 7 3 2 283 4 5 40 63
8.65 2 2 1 17 4 5 4 43 7 73 9 10 93
11.38 4 4 5 43 8 9 8 9 10 10 97 10 10 10 100
15.00 9 8 9 8 10 10 10 100
o 200. 00 - - - - - - - 1 - - 3 1 13
245. 00 -1 - 3 1 1 2 13 3 2 4 30 5 57
300. 00 1 2 1 13 4 4 4 4 7 8 7 73 8 87
367.00 3 3 2 27 8 7 8 7T 9 9 9 9 10 9 10 9
450. 00 8 7 9 8 9 9 10 97 10 10 10 100
n 20.00 - - - - -1 - 3 1 2 1 13 3 33
25.20 -1 1 7 2 3 2 22 4 5 4 43 70
31.70 1 2 2 17 4 5 3 40 70 10 9
39.90 3 4 5 40 7 8 7 73 8 10 9 10 10 10 100
50.00 9 8 9 8 10 9 10 97 10 10 10 100
0.00 - - - - - - - - - - - - -
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[5] ,

244872 9%h LGy 95 % 196 hLGCx % 0. 1
, 2. 9% h
LGCso 4 ( 3) 8 o] 4.
2
(G L
t /h 95 %
(R) p/ (mg.L™M) p/(mgL "
Cu 24 y=6.6914x +9. 231 0.9851 0.233 0.211- 0.258 0.009
48 y =4.2476x + 8. 6208 0.9823 0.140 0.132- 0.150
72 y =4.0427x +8.9325 0.9975 0. 106 0.092- 0.123
96 y =4.5071x +9. 8347 0. 9954 0. 085 0.074 - 0.096
Cd 24 y=7.2116x - 2.5582 0.9602 11.17 10.30- 12.11 0.59
48 y=7.605x - 2.1359 0.9841 8.68 8.04-9.37
72 y=7.8571x- 1.5721 0.9811 6. 86 6.37-7.39
96 y =8.4034x - 1.4439 0.9926 5.85 5.40- 6.33
Cr 24 y =9.8636x - 20.561 0. 9520 390.3 368.72 - 414.10 24.41
48 y =11.386x - 23.395 0. 9966 311.8 295.94 - 327.79
72 y=12.057x - 24. 462 0.9788 277.7 264.61 - 291.47
96 y=11.341x - 22.077 0.9843 244, 1 231.85- 256.92
Zn 24 y=8.53x- 8.609 0. 9495 39.40 36.79- 42.18 2.23
48 y=8.87x- 8.381 0.9807 32.25 30.42- 33.43
72 y=7.93x- 6.376 0.9956 27.20 25.28- 29.28
96 y =8.6x - 6.5867 0.9955 22.25 20.57 - 24.06
3 4 ( TJ35- 79)
p )/ (mgL™Y) <0.10.1-11-10 >10.0 p/(mgL™ Y <0.01 <0.005 <1.0 <0.1
* %h LGy
23 ,
0.009 mg/L , ,
[10 13]
[2.3]
c?
(31, : (CusDy- 5H0) :
0.7 0.8mg/L( ). ol 9% hLGCyp 0.085
my/L , 0.334 my/L , (ol 96 h LGy
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23 . 4 '

0.59 ng/L , . , . ;
31
[14]
23 . 4 ,
24.41 my/L . , . oo
[10]
[15]
23 , P o
(11 4 , 2.23mg/L, . ,
21
2.3
4 , , Cu>Cd>27Zn>
o [1,10,12 ,16] [17]
:Zn > cd?, , ,
, Cu>Zn>Cd>Cr;
:Cu>Cd>zn> ot ‘Cu> Zn> Cd>Cr,
Cu>Cd>zn> ol
,[20 22] ' ,
[23 25], ’ ., pH
LGy [,
3
4 , , Cu>Cd>2Zn>
. , 0.009 my/L , (0.01
my/L) . , 0.59 my/L 24.41
mg/L 2.23mg/L, . , ,
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