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ABSTRACT: The toxicity of endocrine disruptive chemicals is a major concern today 

(Navaraj and Yasmin, 2012). Understanding the toxic range of the most confirmed endocrine 

disruptive chemical sources is a must. In line of this objective, a static renewal bioassay test 

conducted to determine the toxicity of Paper mill effluent, Cypermethrin and Zinc sulphate on 

the fresh water fish, Oreochromis mossambicus. Fish were exposed to various concentrations 

of Paper mill effluent, Cypermethrin, Zinc sulphate for 96 hours and the percent mortality 

was recorded.  The 96h LC50 values 6.5%, 0.001ppm, 10.6 ppm of Paper mill effluent, 

Cypermethrin and Zinc sulphate respectively analysed for Oreochromis mossambicus. The 

fish is more sensitive to pesticide, Cypermethrin than effluent or zinc metal. 
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INTRODUCTION 

Bioassay is a test to assess the toxic range of the chemicals. This will expose the real toxicity 

of the chemical as well as the concentration at which the animal can be kept for probing. 

Earlier studies reported that Paper and pulp mill effluent has endocrine disruptive activity on 

fish (Hewitt et al., 2000; Karels et al., 2001).  The Paper mill effluents are toxic because of 

low bio-degrability of tannins, lignins, resins, long chain fatty acids, terpenes and 

chlorophenolic compounds (Buzzini et al., 2007).  The toxic range assay of this effluent 

analyzed by Pathen et al., (2009) in Rasbora daniconius. A lot of works indicated that Paper 

mill effluent has endocrine disruptive function (Navaraj and Yasmin, 2012). As there is no 

bioassay conducted on Oreochromis mossambicus with Paper mill effluent, hence this study. 

Cypermethrin (pyrethroid) used to control many pests of cotton, cereals, vegetables, fruits, 

food storage and animal husbandry is proved to be toxic for aquatic organism (Gowland et 

al., 2002). The lipophilicity of pyrethroids indicates that these chemicals will be readily 

absorbed by fish even in low concentrations (Doharty et al., 1987). The LC50 value of 

cypermethrin on fresh water fish identified by different authors; Gupta et al., (1984) in 

Channa striatus, Devi et al., (1981) in Channa punctatus, Arora and Kulshrestha in Channa 

punctatus, Basha mohideen et al., (1989) in Catla catla, Kumar (1988) in 

Lepidocephalichthys thermalis, Rao and Murthy (1980)   in Anabus testudinus, Ural and 

Saolam (2005) in Rainbow trout, Philips et al., (2002) in Labeo rohita. Cypermethrin is an 

endocrine disrupting chemical (Moore and Waring, 2001; Alia Jaensson, et al., 2007) and 

hence tested against the fish. 
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Heavy metal pollution in aquatic ecosystem poses a serious environmental hazard because of 

their persistence and toxicity. It is the vital source causing lethal effect on ecological balance 

of recipient environment and diversity of aquatic organism (Farombi et. al., 2007). 

Particularly, this heavy metal pollution poses a great threat to fish (Hoo et al., 2004). The fish 

constitutes a valuable commodity from the stand point of human consumption and so heavy 

metal contamination on aquatic biota becomes a serious concern.  Many authors found out 

zinc toxicity in fish, via disturbances in acid-base (Everall et al., 1989) and iono-regulation, 

disruption of gill tissue (Hogstrand et al., 1994). Zinc is a potential endocrine disruptive 

toxicant available in Paper mill effluent and therefore the impact of  zinc metal on fish is 

probed in this study.  The objective of the work is to assay the toxic range of chosen 

endocrine disruptive chemicals (Paper mill effluent, Cypermethrin and Zinc sulphate) 

individually against Oreochromis mossambicus. 

 

MATERIALS AND METHODS: 

The adult tilapia, Oreochromis mossambicus, used for the experiment collected from a local 

farm and transferred to glass aquaria (30 L) for acclimatization in laboratory condition for 

two weeks at a water temperature of 28 ± 10
0
C.  Feeding stopped 24 h prior to experiment. 

The effluent collected from the local Paper mill industry, Cypermethrin from local market 

and Zinc sulphate from local scientific company used in this experiment. The LC50 values 

analysed by the probit analysis method (Finney, 1982).  The pollutants renewed daily. 

Preliminary screening was carried out to determine the appropriate lethal concentration range 

of the toxicants as described by Solbe (1995). Three sets of experiments conducted. In each 

set, ten acclimated fish kept in each aquarium containing different concentrations such as 1%, 

4%, 7%, 10% of Paper mill effluent, 0.0001ppm, 0.0002ppm, 0.0003ppm of Cypermethrin 

and 8ppm, 16ppm and 24ppm of Zinc sulphate used for 96h toxicity assay.  Feeding stopped 

during the bio-assay period and fish responded to each concentration noted for every 24h up 

to 96h. The LC50 value of each toxicant then calculated and tabulated.  

 

RESULTS AND DISCUSSION 

The present study showed that 96h LC50 value of Paper mill effluent, 6.5% that was dose and 

duration dependent. The death may be caused by severe physiological stress at cellular level, 

that may be responsible for the death of fish. Pathen et al., (2009) reported LC50 value of 

paper mill effluent, 9,5%, against Rasbora daniconius. Similarly, LC50 values via., 3.09, 

8.35 and 11.28 % for Anabus testudineus, Channa punctatus and Clarias batrachus 

respectively (Nanda et al., 2002). 



International Journal of Engineering and Technology Studies   
  

Vol.1, No.1, pp.31-36, March 2014 
 
) www.gbjournals.orgPublished by British Research Institute UK ( 

 

33 

 

 

 

LC50 value of Cypermethrin 

The 96h LC50 value of pesticide, Cypermethrin against O.mossambicus found out as 

0.001ppm. Similarly, LC50 values of Cypermethrin for different fish has been found out ; 4.8 

ppm for Channa punctatus (Devi et al.,1989), 0.346-0.424ppm for Catla catla 

(Bashamodhideen et al., 1981), 1.2-3.0 ppm  for Anabus testudinus (Rao and Murthy, 1980) 

and 0.67ppm for H.fossilis (Saha, 2003). Here the results indicate that Oreochromis 

mossambicus is more sensitive to Cypermethrin. 
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LC 50 value of zinc sulphate: 

The 96h LC50 value of zinc sulphate against of O.mossambicus has been found out as 

10.588ppm. The LC50 values of zinc sulphate against different fish has been projected; 

63.984mg/l for Nile tilapia (Arora et al.,1985) 48.68mg/l for Channa punctatus (Senthil 

murugan et al., 2008), 17.22mg/l for Clarias batrachus (Prasanna, 2011) and 30.826mg/l for 

Poecilia reticulate (AliGul et al., 2009).  Therefore, Oreochromis mossambicus is found to 

be more sensitive to Zinc sulphate.  

 

 

SUMMARY 

Oreochromis mossambicus is found to be more sensitive to the endocrne disurptive chamicals 

via.,  Paper and pulp effluent, Cypermethrin and Zinc metal individually.   
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