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ARTICLE INFO                                          ABSTRACT 
 

 
 
 

 

Electroplating is considered a major polluting industry because it discharges toxic materials and heavy 
metals through waste water, air emissions and solid wastes in environment. It was found that a large 
amount of metals and chemicals is disposed into main stream without treatment as they have no 
effective measures for treatment or recovery of metals in unorganized sectors. The biochemical 
components like protein, carbohydrate and lipid were estimated quantitatively in the tissues of gill, 
liver, kidney and muscle of control and electroplating effluent treated fishes. The fishes were treated 
with the sublethal concentration of 0.13 ml of electroplating effluent for 24, 48, 72, and 96 hours. The 
protein, carbohydrate and lipid level of gill, liver, kidney and muscle of the control fish was high 
when compared with the treated ones. In treated fish, the protein content tissues were greatly reduced. 
Maximum reduction was observed at 96 hrs exposure. The carbohydrate and lipid content of the 
tissues are showed similar declining trend are different exposure periods. 
 

 
 

 

INTRODUCTION 
 

Continuous discharge of industrial effluents into the aquatic 
environment can change both aquatic species diversity and 
ecosystems due to their toxicity and accumulative behavior. 
Among industries, electroplating industries plays an important 
role in creating heavy metal pollution in water bodies through 
direct discharge of effluent in water bodies. Aquatic organisms 
include fish accumulate metals many times higher than in water 
or sediments (Madhusudan et al., 2003 and Olifa et al., 2004). 
The toxicity tests are necessary in water pollution evaluation 
because chemical and physical measurements alone are not 
sufficient to assess potential effects on aquatic biota (Tarzwell, 
1971). In addition, it is an important step to detect the levels of 
toxicants to be used in the experimental studies of the 
accumulation and effect of these toxicants to the marine 
organisms. Electroplating is one of the varieties of several 
techniques of metal finishing. It is a technique of deposition of 
a fine layer of one metal on another through electrolytic process 
to impart various properties and attributes, such as corrosion 
protection, enhanced surface hardness, luster, color, aesthetics, 
value addition etc. The base metals involved may be copper, 
ferrous alloys, including stainless steels and alloys of copper, 
zinc, aluminum, magnesium, and lead. Effluents from various 
processing industries such as electroplating is reported to 
contain high amounts of heavy metal ions, such as nickel, iron, 
lead, zinc, chromium, cadmium and copper (Konstantinos et 
al., 2011). The presence of these heavy metals in industrial 
waste waters is of serious concern because they are highly 
toxic, non-biodegradable and carcinogenic and their continuous  
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deposition into receiving lakes, streams and other water sources 
within the vicinity causes bioaccumulation in the living 
organisms. These perhaps, could lead to several health 
problems like cancer, kidney failure, metabolic acidosis, oral 
ulcer, renal failure and many more effluents from electroplating 
industry is serious concern because just about 30-40% of the 
metals used during plating processes are effectively utilized. 
 

MATERIALS AND METHODS 
 
Catla catla is a fish, found commonly in rivers and fresh water 
lakes in around South Asia and South East-Asia. Bulk of 
sample of fishes Catla catla ranging in weight from 10-12 gms 
and measuring 5-7 cm in length were procured from Aliyar fish 
farm. Fishes were acclimatized to the laboratory conditions for 
one month in large plastic tank (200 L).The fishes were fed 
with adlibitium, rice bran, wheat bran and oil cakes. 
Appropriate narrow range of concentration 0.13 ml was used to 
find the median lethal concentration and the mortality was 
recorded for every 24 hrs upto 96 hrs. It was found as 1.3 ml 
for 96 hrs using probit analysis method (Finney, 1971). Three 
groups of fishes were exposed to 0.13 ml (1/10th of 96 hrs LC50 
value) concentration of the electroplating effluent for 24, 48 72 
and 96 hrs respectively. Another group was maintained as 
control. At the end of the each exposure period, fishes were 
sacrificed and tissues such as liver, gill, muscle and kidney 
were dissected and removed. The tissues (10 mg) were 
homogenized in 80% methanol, Centrifuged at 3500 rpm for 15 
minutes and the clear supernatant was used for the analysis of 
different parameters. Total protein concentration was estimated 
by the method of (Lowry et al., 1951). Carbohydrate was 
estimated by the method of (Hadge and Hofreiter, 1962) 
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Cholesterol was estimated based on enzymatic method using 
cholesterol esterase, cholesterol oxidase and peroxidase 
(Richmond, 1973). 
 

RESULTS AND DISCUSSION 
          
In the present investigation, the effect of electroplating effluent 
on biochemical nature of protein, carbohydrates and cholesterol 
has been studied in the different tissues (liver, kidney, gills and 
muscles) of the fresh water fish, Catla catla. The results were 
tabulated (1-3) and statistically analyzed.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Liver recorded 1.7, 1.4, 0.9 and 0.4 mg/gm, Kidney recorded 
1.2, 0.8, 0.6 and 0.2 mg/gm, Gills recorded 2.45, 2.00, 1.4 and 
0.7 mg/gm, Muscle recorded 3.2, 2.4, 1.0 and 0.7 mg/gm of 
protein in 0.13 ml concentration of electroplating effluent in 24, 
48, 72 and 96 hours exposures. The control values were noted 
as 2.1, 1.5, 2.8 and 4.3 mg/gm in Liver, Kidney, Gills and 
Muscles respectively. In the present study, sublethal 
concentration of electroplating effluent seems to have brought a 
maximum decline of protein in all the tissues which suggests an 
intensive proteolysis and decreased protein synthesis.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Table 1. Changes in the Protein content (mg/g) in the tissues of Catla catla exposed to 0.13 ml of Electroplating effluent on short term 
duration 

 

Sample (mg/g  
wet tissue) 

EXPOSURE PERIODS 

CONTROL 24HRS 48HRS 72HRS 96HRS 
GILL 

‘t’ value 
% Change 

2.80 ± 0.42 2.45 ± 0.31 
2.19* 
-12.49 

2.00 ± 0.23 
2.47* 
-28.57 

1.4 ± 0.13 
5.63** 

-50 

0.7 ± 0.03 
6.48** 
-74.99 

LIVER 
‘t’ value 

% Change 

2.1 ± 0.35 1.7 ± 0.18 
2.32* 
-19.04 

1.4 ± 0.05 
4.64** 
-33.33 

0.9 ± 0.03 
6.47** 
-57.14 

0.4 ± 0.01 
8.38** 
-80.95 

KIDNEY 
‘t’ value 

% Change 

1.5 ± 0.29 1.2 ± 0.09 
1.32ns 
-20.00 

0.8 ± 0.12 
3.80* 
-46.66 

0.6 ± 0.03 
6.52** 

-60 

0.2 ± 0.01 
4.74** 
-86.66 

MUSCLE 
‘t’ value 

% Change 

4.3 ± 0.59 3.2 ± 0.42 
2.984* 
-25.58 

2.4 ± 0.54 
5.73** 
-44.18 

1.0 ± 0.25 
8.57** 
-76.74 

0.7 ± 0.13 
14.49** 
-83.72 

Values are mean  SD , n=5, Figures in parenthesis are percentage decrease over control. 
* - Significant at 5% (t<0.05) ** - Significant at 1% (t<0.01)NS – Non Significant 

 

Table 2. Changes in the Carbohydrate content (mg/g) in the tissues of Catla catla exposed to 0.13 ml of Electroplating effluent on short 
term duration 

 

Sample (mg/g  
wet tissue) 

EXPOSURE PERIODS 

CONTROL 24HRS 48HRS 72HRS 96HRS 
GILL 

‘t’ value 
% Change 

15.2 ± 1.50 14.0 ± 0.71 
0.104ns 

-7.89 

13.2 ± 0.91 
4.64** 
-13.15 

12.0 ± 0.05 
4.21** 
-21.05 

10.0 ± 0.07 
7.628* 
-34.21 

LIVER 
‘t’ value 

% Change 

26.0 ± 2.35 22.4 ± 0.6 
8.47ns 
-13.84 

20.2 ± 1.05 
4.048** 
-23.07 

19.0 ± 0.03 
8.32** 
-26.92 

17.4 ± 0.11 
8.21** 
-33.07 

KIDNEY 
‘t’ value 

% Change 

21.0 ± 3.18 19.3 ± 0.89 
1.283ns 

-8.09 

17.1 ± 0.82 
5.861** 
-18.57 

15.2 ± 0.05 
13.01** 
-27.61 

13.0 ± 0.15 
10.53** 
-38.09 

MUSCLE 
‘t’ value 

% Change 

25.2 ± 1.49 24.0 ± 1.20 
2.889* 
-4.76 

22.7 ± 0.74 
8.621** 

-9.92 

20.1 ± 0.12 
6.53** 
-20.23 

19.3 ± 0.03 
11.97** 
-23.41 

Values are mean  SD , n=5, Figures in parenthesis are percentage decrease over control. 
* - Significant at 5% (t<0.05)** - Significant at 1% (t<0.01)NS – Non Significant 

 

Table 3. Changes in the Lipid content (mg/g) in the tissues of Catla catla exposed to 0.13 ml of Electroplating effluent on short term 
duration 

 

Sample (mg/g  
wet tissue) 

EXPOSURE PERIODS 

CONTROL 24HRS 48HRS 72HRS 96HRS 
GILL 

‘t’ value 
% Change 

28.7 ± 1.89 24.2 ± 1.11 
5.929** 
-15.67 

22.3 ± 2.21 
14.18** 
-22.29 

20.00 ± 1.05 
12.3** 
-30.31 

17.3 ± 0.17 
21.525** 

-39.72 
LIVER 
‘t’ value 

% Change 

30.4 ± 2.26 27.5 ± 
1.1455.62** 

-39.72 

24.3 ± 2.15 
5.048** 
-20.06 

21.5 ± 1.23 
9.347** 
-29.27 

19.2 ± 0.21 
9.15** 
-36.24 

KIDNEY 
‘t’ value 

% Change 

21.5 ± 2.18 18.3 ± 0.89 
1.283ns 
-14.88 

15.1 ± 2.12 
5.861** 
-29.76 

13.4 ± 1.35 
12.45** 
-37.67 

10.2 ± 1.15 
19.60** 
-52.55 

MUSCLE 
‘t’ value 

% Change 

37.1 ± 4.53 32.4 ± 0.53 
4.241** 
-12.66 

30.7 ± 2.42 
11.641** 

-17.25 

26.3 ± 2.24 
16.96** 
-29.11 

24.1 ± 1.03 
25.27** 
-35.04 

Values are mean  SD , n=5, Figures in parenthesis are percentage decrease over control. 
* - Significant at 5% (t<0.05)** - Significant at 1% (t<0.01)NS – Non Significant 
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Fall in the tissue protein content might be attributed to the 
diversification of energy to meet the impending energy 
demands when the fish is under stress or altered enzyme 
activities (Saradamani and Binu kumari, 2011). The decrease in 
the proteins could be due to their breakdown for metabolic 
utilization and energy production in response to toxicant. David 
and Kartheek, (2014) reported that the decrement in the total, 
structural and soluble proteins suggests the possible shortage in 
the protein biosynthesis by sublethal concentration of Sodium 
Cyanide. The lethal and sublethal concentration of 
electroplating effluent seems to have brought a maximum 
decline of protein in all the tissues which suggest an intensive 
proteolysis and decreased protein synthesis, reported by Juginu 
et al. (2015). 
 
In Short term duration, Carbohydrate content was found to 
decrease from control in all tissues in all exposures. Liver tissue 
was found to contain 22.4, 20.2, 19.0 and 17.4 mg/gm, kidney 
tissue was found to contain 19.3, 17.1, 15.2 and 13.0 mg/gm, 
gill tissue was found to contain 14.0, 13.2, 12.0 and 10.0 
mg/gm, muscle tissue was found to contain 24.0, 22.7, 20.1 and 
19.3 mg/gm of carbohydrate in 0.13 ml concentration of 
electroplating effluent in 24, 48 72 and 96 hours respectively. 
The control values were noted as 26.0, 21.0, 15.2 and 25.2 
mg/gm in Liver, Kidney, Gills and Muscles respectively. In the 
present study, significant decrease in the carbohydrate content 
has been noticed in the gill, liver, kidney and muscle as the 
duration pronounced in fish groups exposed to electroplating 
effluent for short and long term exposure periods. 
Muthukumaravel, (2013) studied the biochemical changes in 
the liver of Oreochromis mossambicus when it is exposed to 
Lambda Cyhalothrin and reported that glycogen content was 
found to depleted in the liver tissue at all periods of exposure. 
Paritha Bhanu and Deepak, (2015) have observed that due to 
cypermethrin toxicity, increased level of glucose, decreased 
level of albumin and globulin and elevated level of urea and 
creatinine were found due to liver and kidney dysfunction in 
Cyprinus carpio. Sudhasaravanan and Binu kumari, (2015) 
reported that glycogen showed maximum decrease as (-
76.08%) in kidney during 30 days of exposure and minimum as 
(-13.55%) in muscles during 10 days of exposure in the fish, 
Epidocephalichthyes thermalis when exposed to detergent Rin. 
Vijaya Kumar et al. (2015) studied the effect of Ekalux on the 
fish Labeo rohita and reported that carbohydrates showed the 
maximum decrease as (-64.96%) in liver during 72 hours 
exposure and minimum as (-7.69%) in kidney during 24 hours 
exposure. Liver recorded 27.5, 24.3, 21.5 and 19.2 mg/gm, 
Kidney recorded 18.3, 15.1, 13.4 and 10.2 mg/gm, Gills 
recorded 24.2, 22.3, 20.0 and 17.3 mg/gm, Muscle recorded 
32.4, 30.7, 26.3 and 24.1 mg/gm of Cholesterol in 0.13 ml 
concentration of electroplating effluent in 24, 48, 72 and 96 
hours exposures. The control values were noted as 30.4, 21.5, 
28.7 and 37.1 mg/gm in Liver, Kidney, Gills and Muscles 
respectively. The low level of lipid recorded in the exposed 
fish, which might have been used for energy production for 
other metabolic functions in which these products play a vital 
role during stress conditions. Saradhamani and Binu kumari, 
(2011) reported that the percentage decreased was found to be 
more in gill. Decrease in lipid contents in the tissues indicates 
that lipid hydrolysis might be accelerated to derive energy to 
overcome pesticide toxicity. Juginu and Binu Kumari, (2015) 
reported that there is drastic decrease in the lipid content in all 
tissues especially in liver of the cement factory effluent treated 

fish C.mrigala. Sudhasaravanan and Binu kumari, (2015) 
studied the effect of detergent in the fish, Epidocephalichthyes 
thermalis and reported that Cholesterol showed the maximum 
percentage decrease as (-81.93%) in kidney during 30 days of 
exposure and minimum as (-48.38%) in muscles during 10 days 
of exposures. 
 
Conclusion 
 
From the present study it is concluded that the above 
biochemical parameters are the one important and specific 
biomarkers with regard to effects of toxicants on organisms. So 
it is also suggested that adequate care should be taken to 
neutralize and detoxify the toxicants present in the effluent and 
follow the treatment procedure before let out into aquatic 
systems. 
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