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ABSTRACT : 

 This study was carried out on fish channa punctatus to investigate the lethal 

concentration of copper acetate on fish channa punctatus at 96 hr.  

 Experiment procedure was repeated five times at the selected copper acetate 

concentrations, noting the number of fish killed. The mean value was taken. These values 

were taken to determine LC50 value for 96 hr. 

 However, a period of 96 hrs, exposure of test species to the test solution has been in 

wide use. 
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INTRODUCTION :- 

 In general, toxicology tests are not primarily designed to demonstrate that a chemical 

is safe, but rather characterize the effects, a chemical can produce or not. The purpose of 

these tests is to provide vast data to use in risk evaluation. To define perfectly both the 

environmental and health hazards of the chemicals in general, variety of animal 

toxicological tests being conducted. The LC50 value is a measure of the toxicity of a heavy 

metal when test animals breathe air mixed with metal dust, vapours or spray mist. 
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 The LC50 is the concentration of metals which is lethal to 50% of a population of test 

animals and is usually determined for a specific exposure period ( e . g. inhalation for 4 

hours). The length of exposure is significant because shorter exposure periods generally 

require higher pesticide concentration to produce toxic effects. 

 Copper is essential element for the function of most organism cupric ion has only 9 

electrons in the d- orbitals with one unpaired electron. It represents the most stable oxidative 

state of copper and because of one unpaired electrons Cu2+ is paramagnetic. 

 The possibility to have also electronic state Cu+ creates basis for operation of Cu2+/ 

Cu+ redox pair which help to catalyze the movement of electrons in biological systems 

because of high redox potential cupric ions in the presence of biological reductants such as 

Gsly or ascorbic acid can be reduced to cuprous ion   ( Cu+ ) which is capable of catalyzing 

the formation of oH through decomposition of hydrogen peroxide via. Fenton reaction ( 

vaklo et. al, 2005). 

Analogously to iron, cupric ions may be reduced to cuprous ions by the second O2 molecule.  

 Cu2+ H2O2                    Cu+2 OH+OH- 

MATERIAL AND METHOD :- 

 For the determination of acute toxicity, the laboratory acclimatized fishes were sorted 

into 8 batches of 10 each and kept in aquarium with measured quantity of water. Since an 

increase in fish density (Number ) is known to increase toxicity (Holden,1973) a constant 

ratio of fish biomass to water volume was maintained by providing 1 liter of water per lg 

weight biomass. Clean, aged, and de-chlorinated water was used for experiment. One day 

prior to the commencement of experiment, feeding was stopped. Water level in all the 

aquaria was maintained same, The test fish were also not fed during bioassay test. 

 Stock solution of heavy metal, copper acetate were prepared. For bioassay tests, few 

concentrations from stock solution were prepared as per the dilution technique suggested by 

APHA (1998) 

 Preliminary experiments using different concentration of copper acetate was 

conducted to final concentration that resulted in 0 – 100 % mortality. i.e. Lc50  and Lc100.  

After conduction such few initial test range finding experiments i.e. Pilot reading, Suitable 

dilution of toxicant were prepared. The range of concentration for copper acetate at 96 hr. 

was set. 
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DRAGSTEDT AND BEHREN’S METHOD  :- 

 The log application was made in Dragstedt and Behren’s method (1975). In this 

method, cumulative mortality was determined at different concentrations of heavy metals 

and percent mortalities were calculated from the cumulative mortality values. LC50  values 

were calculated by adopting the following formula. 

 Log Lc50 =   Log A + 50- a        x Log2 

                           b - a 

 

Where, 

A = concentration of the heavy metals having the percentage of mortality                 below 

50% . 

a = Percentage of mortality immediately below 50%. 

b = Percentage of mortality immediately above 50% . 

LC50 = Antilog of log LC50 value. 

RESULT :- 

 The test concentrations of copper acetate employed for 96 hrs exposure ranged from 

0.3 to 0.8 ppm in the experiments conducted for evaluating LC50 values. 

 The concentration of the heavy metal is lower than those used in 24, 48 and 72 hours 

exposure experiments. The percentage kills observed were 10 , 30 , 50, 70, 90 and 100% in 

test concentrations of 0.3, 0.4, 0.5, 0.6, 0.7, and 0.8 ppm. respectively. 

 Where as in 96 hours exposure, the kills scored at 1.2, 1.4, 1.6, 1.8, 2.0 and 2.2 ppm of 

the copper acetate were 10, 30, 50, 70, 90 and 100% respectively. 

 The data obtained in all the above experiments were used in finding the LC50 value of 

copper acetate for 96 hr. of exposure by Dragstedt and Behren’s method   ( 1975 ). 
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TABLE NO. 1 

Physico- chemical parameters of water used for acute toxicity test. 

Sr. 

No 

Physico –  

Chemical Parameters 

Range 

1. PH 7.2 + 7.4 

2. Temperature  ( C0) 24+ 4 

3. Do ( mg/l)  8.0 + 3.0 

4. Hardness of CaCo3 (mg/l) 150 + 20 

5. Chlorides (mg/l) 172.5 + 0.8 

6. Salinity (g/l) 311.3+ 0.7 

 

TABLE  NO. 2 

Showing Absolute and cumulative mortalities at 96 hr of fish channa punctatus exposed to 

copper acetate (Dragstedt and Behren’s method (1975) 

S.r  

No 

Con.  

(im 

P.Pm) 

Log  

Conc. 

Fish  

Exposed 

Absolute  

mortality 

Cumulative 

mortality 

%kill Probit 

Kill 

1 1.0 1.0000 10 Live Dead Live Dead 00 00 

10 00 35 00 

2 1.2 0.0792 10 09 01 25 01 3.84 3.72 

3 1.4 0.1461 10 07 03 16 04 20.00 4.48 

4 1.6 0.2041 10 05 05 09 09 50.00 5.00 

5 1.8 0.2553 10 03 07 04 16 80.00 5.52 

6 2.0 0.3010 10 01 09 01 25 96.15 6.28 

7 2.2 0.3424 10 00 10 00 35 100.00 8.09 

 

 Log =   log A + 50- a         

                  b - a 

       = 1.4 + 50-20    X  0.3010 

                             80 -20 

                

               =  1.4 +30    X  0.3010 

                           60  

 

                = 0.1461  + 0.5 X 0.3010 

                = 0.1461 + 0.1505. 

Anti log of = 0.2966. 

X Log2
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Lc50             = 1.980 PPm. 

DISCUSSION :- 

 Factor which may affect the tolerance of fish to copper is pre acclimation to sub lethal 

concentration of copper in a review of literature, Alderdice and MC Lean noted that previous 

exposure of fish to sublethal concentration of heavy metal increased the tolerance to 

decreased mortality resulting from exposure to otherwise lethal concentration. Naive fish 

those not previously exposed, such as fish migrating from a feeder stream into a 

contaminated stream or fish introduce to metal contaminated stream from a hatchery may be 

less tolerant than pre-exposed fish when subjected to sudden increase in heavy metal 

concentration exposure of fish to sublethal concentration of heavy metal induces the 

formation of metallothione in the liver which binds the metal and is thought to buffer the 

interference of metals with cellular metabolic processes. The metals get into the tissues of 

aquatic animals mainly via their food in fish, metals can also come via mechanical capture of 

suspended particles hydroxides in gills, and chemical absorption of ions on mucous 

membrane in derceasing  order of toxicity for hydrobionts, the metals are arranged  as 

follows; it is very important to take in to account the synergetic and antagonistic effects of 

metals on hydrobionts, combination of metals, such as copper and zinc, copper and 

cadmium, nickel and zinc, are synergetic compound of metals with cyanides create metal 

cyanide complexes, the toxicity of which are significantly lower than those of the cyanides 

and salts of heavy metals on their one.  

Hg> cd =Cu > Zn > Pb > Co > Cr > Mn = Fe >Sn. 

 Spear and pierce ( 1979 ) suggested that increased sodium content of water can 

increase the tolerance of fish to copper by modifying cell membrane permeability a study 

using zebra fish, a tropical species, demonstrated that 96 hrs. LC50 value ( 0.20 mg / l  0.23 

mg/l ) cu respectively other results for marine organisms such tiger shrimp penaeus 

monodon  ( for post larva14 the 96 hr. LC50 was 1.2 mg/L cu) and Lates calcarifer for 

organism 8 week old 96 hr. Lc50 were 3.2 mg/l cu and 5.9 mg/l copper ( Jaritkhuan and 

Sawangwong, 1997) on other hand, the experimental results of Donaxfaba and 

Anadaragranosa reported that the 96 hr. LC50 value ( 0.20 mg/l cu and 0.23 mg/l cu 

respectively). Were higher than the 24 hrs. LC50 of eggs and the sodium content is increased 

from 13 to 62 mg/l, Na+ 96hrs.LC50 for Juvenile fish, but similar to young fish (Sulaiman and 

Noor, 1997). 

CONCLUSION :- 

 The LC50 value decreased with increased in exposure period and with increased 

duration of exposure the heavy metals become toxic even at lower concentrations.  
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