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ABSTRACT 
Lepidocephalus thermalis was exposed to sublethal concentration (15 %) sugar factory effluent 
to evaluate biochemical changes in organs / tissues. The level of Free Amino Acid (FAA) during 
early 48 hr exposure increased in blood (34.5 mg/g), liver (32.37 mg/g), kidney  (28.7 mg/g) and 
muscle (32.11 mg/g) but their was a gradual decreases at 96 hrs in blood (27.50 mg/g), liver 
(26.55 mg/g), kidney (18.99 mg/g) and muscle (17.00 mg/g). The protein also showed initial 
increase but gradual decrease with time exposure at 96 hrs.  There was constant decrease in 
glycogen content in the tissues up to 96 hrs exposure with reference to control levels. The 
depletion in levels of FAA, protein and glycogen occur significantly when Lepidocephalus 
thermalis where exposed to sublethal concentration of sugar factory effluent because of 
glycogensis, gluconeogenesis for energy requirement and proteolysis due to impact for effluent 
stress in organ / tissue.       

        Key Words : Lepidocephalus thermalis ,Sublethal, Free Amino Acid (FAA),Glycogensis,   
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INTRODUCTION 
Sugar factory pollution is one of the important 
environmental problems in Maharashtra. The 
sugar industry effluent pollutes river system and 
well due to percolation. It is practice that the 
effluent is directly discharged into water bodies 
without pretreatment. Sometimes, it is stored in 
the fields for solar evaporation of water or 
directly spread on land from where it may 
percolate into the wells. 
Very little attention has been paid on effects on 
aquatic organisms such as biochemical change in 
organ systems. Paul Raj has reported a depletion 
of glycogen content in muscles and liver of 
Cyprinus carpio on exposure of factory effluent.1 
The toxicological details with histo-pathological 
and biochemical change in fishes has been made 
by Admark et al. and Haniffa and 
Sunderavardhan.2,3 The sugar factory effluent is 
chemically complex and it is difficult to 
understand that which chemical is actually 

responsible for toxicity in fish. An attempt is 
therefore made to analyze biochemical changes 
in organ/tissue of freshwater fish Lepidocephalus 
thermalis exposed to sub lethal concentration of 
sugar industry effluent. 

MATERIAL AND METHODS 
Freshwater fish Lepidocephalus thermalis were 
procured from a river and brought to laboratory. 
The fish were maintained in the aquarium 
containing tap water, regularly with fish food, 
and acclimatized to the laboratory conditions for 
15 days before the experiment work. The healthy 
adults (approx. length 6.5 cm) were selected 
without considering sex to determine toxicity and 
biochemical changes in their organ/tissues. Sugar 
factory effluent was collected from Vasant Dada 
Sugar Factory, Vithewadi. To find out LC50 and 
sub lethal concentration, a group of 10 fish were 
exposed to the effluent for 24 hrs, 48 hrs, 72 hrs 
and 96 hrs at  different  concentrations  along  
with   a   control.  The   target   organ/tissue  like  
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liver, kidney, muscles and blood were selected 
for biochemical estimation. The total protein 
was estimated by Lawery's method, Free Amino 
Acid (FAA) by ninhydrin method and glycogen 
by Anthrone method as described by David. 4 

RESULTS AND DISCUSSION 
The results for calculating LC50 for 96 hrs are 
given in Table 1. The sublethal concentration 
was found to be 15% at 96 hrs exposure.  

Sublethal concentration of sugar factory effluent 
(15%) induced biochemical changes in blood, 
liver kidney and muscular tissue of 
Lepidocephalus thermalis (Table 2). There was 
a significant increase in blood FAA during early 
48 hrs exposures (34.5mg/g), which later 
decreased to 27.5 mg/g after 96 hrs. In liver, 
kidney and tissue almost trend was found.  The 
proteins showed an overall decrease from 
control lever in all blood, muscles, liver and 
kidney at all exposures. 

Table 1 : Mortality of Lepidocephalus thermalis in different concentrations of sugar effluent 
for  96 hrs of exposure in % 

Time of 
exposure 

Concentration
% No. of fishes exposed No. of fish dead % kill 

96 hrs 

3 % 10 - - 
6 % 10 - - 
9 % 10 2 20 % 
12 % 10 3 30 % 
15% 10 5 50 % 

Note : No mortality was observed at 24 hrs, 48 hrs and 72 hrs of exposure 

Table 2 : Protein, glycogen and FAA levels (mg/g) in organ/tissues in control and 
concentrations of effluent at different period of exposure 

Organs/ 
Tissue 

Biochemical 
parameter Control Sublethal concentration at hrs to expose 

24 hrs 48hrs 72 hrs 96 hrs 

Liver 
Protein 212.50 187.58 167.69 162.34 137.49 

Glycogen 10.33 9.37 7.87 6.61 5.78 
F.A.A 27.33 29.78 32.37 29.09 26.55 

Muscle 
Protein 193.75  168.77 131.25 118.75 112.50 

Glycogen 8.73    7.69 5.10 5.13 3.14 
F.A.A 17.37 30.00 32.11 20.77 17.00 

Kidney 
Protein 187.50  156.25 112.50 93.95 81.25 

Glycogen 9.77    7.50 8.11 5.90 3.77 
F.A.A 20.23 24.17 28.79 25.25 18.99 

Blood Protein 190.98 187.59 162.50 149.99     137.50 
F.A.A 22.49 31.57 34.57 30.09 27.50 

Effect of sugar factory effluent on Lepidoc-
ephals thermalis 
There was a sudden decrease in glycogen 
content in liver, kidney and macular tissue in 
all the exposures from the control level. The 
depletion was more in liver than kidney and 
muscle. Behavioral activities such as 
swimming, difficulty in respiration, rapid jerky 
movement, hyperactivities and increase in 
mucous secretion serve as short term indicator 
of the effects of pollutants in fishes, which are 
directly  related  to  complex  biochemical  and  

physiological responses of fishes. 5-7 Similar 
abnormalities were observed in Lepidoc-
ephalus thermalis exposed to sublethal 
concentration of sugar factory effluent in the 
present study. There was a positive correlation 
between the effluent concentrations, time of 
exposure and degree of abnormal behavoiur. 
The toxicity study of mortality of percent 
mortality of Lepidocephalus thermalis due to 
sugar factory effluent shows that the mortality 
rates increase with increase in concentration 
and time of exposure. 
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The changes in biochemical parameters such as 
carbohydrates, proteins and lipids are imporrtant  
to indicate the susceptibility of organ systems to 
pollutants by altering their function as indicated 
by Verma and Tonk.8 The present investigation 
show biochemical changes due to sublethal 
concentration of sugar factory effluent in total 
proteins, Free Amino Acid (FAA) and glycogen 
in target organs and tissues significantly. Similar 
observations have been made in fishes exposed 
to distillery effluent. 9,10 The increase in FAA in 
tissues and later their sudden decline show that 
these are utilized in the glycogenesis to 
compensate the energy demand under effluent 
stress.11-12 
The protein content in perimental tissue showed 
gradual decrease indicating proteolytic activity in 
tissue/organs or glyconeogenesis in order to meet 
the energy demand under effect of effluent stress 
in Lepidocephalus thermalis. Our observation is 
supported by the work of Verma and Tonk8 who 
found a decrease in biochemical contents like 
proteins, carbohydrates and lipid in Labeo rohita 
exposed to tannic acid at acute and subacute 
level.  

CONCLUSION 
Glycogen is immediate source of energy which 
gets converted into glucose by glucogenolysis to 
overcome the stress by pollutants. In the present 
investigation, there is sudden depletion in 
glycogen content in liver, kidney and muscles in 
early exposure to cope up with the stress. Similar 
results were seen in liver of juvenile Coho 
salmon and muscle glycogen profile of H. fossils, 
exposed to paper mill effluent. 
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