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ABSTRACT 
The present study has been conducted on the effect of cobalt sulphate on fish Labeo rohita. 
Harmful metallic pollutants like mercury, cobalt, lead, zinc, cadmium, copper and nickel are 
known to cause undesirable changes in the physiological parameters (amino acids) of the fish 
exposed to them. These problems becomes still more complex due to these heavy metal 
pollutants being water soluble strong oxidizing agents, being non-degradable and are strongly 
bonded to many biochemical, especially polypeptides and proteins. Cobalt salt – cobalt sulphate 
is used widely in industry. The gills of the fish are covered with mucous and turn dark in colour 
due to cobalt salts which are one of the main constituents of the industrial effluents reaching the 
water bodies. It has been observed that as duration of exposure increases the number of amino 
acids decreases or their quality is affected. Out of the amino acids proline, aspartic acid, glycine 
and leucine present in control fish, few were missing at higher concentrations. 
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INTRODUCTION 
The rapid growths of industries of which many 
had in the past and still continue today are 
discharging generated waste products directly 
in the environment. Such terrestrial and 
atmospheric pollution without any treatment 
since long has led to many ill and adverse 
effects to the life in particular and the mother 
earth in general.  
There are a number of definitions of pollution 
in current usage. The recent dictionary of life 
science has defined pollution as the presence in 
the environment of significant amounts of 
unnatural substances or abnormally high 
concentration of natural constituent at a level 
that causes undesirable effects such a 
definition is probably too broad to be useful. 
Fishing pressure continues to increase in the 
inland waters of Benin even though studies and 
report have revealed over exploitation of some of 
the most important species.1,2 Many fish species 
are in decline and some have become endangered 
due to a combination over-exploitation, aquatic 
pollution and habitat modification due to river-
valley projects, excessive water abstraction for 
irrigation and siltation due to clearing.  

Groundwater is used for domestic, agricultural 
and industrial purpose in most parts of the 
world. Human activities like agriculture and 
domestic leftovers release large number of 
pollutants into water bodies. In India pond, 
river and ground waters are mainly used for 
the domestic and agriculture purpose.3 The 
major sources of water are rainfall, surface 
water involving rivers, lakes and groundwater 
involving wells and bore wells. In recent years, 
the growth of industry, technology, population 
has led to an increased water usage, which has 
increased the stress upon both land and water 
resources exceptionally. The quality of ground 
water has adversely affected due to municipal 
and industrial wastes, chemical fertilizers, 
herbicides and pesticides entering the soil, 
infiltrating some aquifers and thus degrading 
the ground-water quality. Other pollution 
problems include sewer leakage, faulty septic-
tank operation and landfill leachates. In some 
coastal areas, intensive drawing of fresh 
ground water has caused salt water to intrude 
into fresh-water aquifers.  
Various toxic chemicals produced during 
industrial and agricultural activities contaminate 
aquatic    ecosystems4   aquatic   pollution  due to  *Author for correspondence 
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metals is a global environmental problem. 
Among various pollutants, heavy metals are 
unique in their action due to their non bio-
degradability,5 prosperity of biomagnification in 
food chain6 and their effects on the ecological 
equilibrium of the recipient aquatic body and 
diversity of aquatic organisms.7-11  

MATERIAL AND METHODS 
Processing of the fresh water fingerlings 
major carp Labeo rohita for study 
a) Live and healthy fresh water fingerlings 

major carp Labeo rohita of both sexes 
were collected from the local fish farms. 

b) The fingerlings were transported in  
polythene bag containing O2 saturated  
water and brought to the aquarium of the 
size of  4’  x   2’  x  2’  nearly 125  to 160  
fingerlings of Labeo rohita and were kept 
as stock.  

c) Aquarium containing normal fresh water, 
commercial fish food was given twice a 
day.  

d) Dissolved Oxygen level and pH of water 
was maintained in the laboratory. 
Experiments were comme -nced after 
acclimatizing the fishes to the lab 
condition for a period ranging from 15 to 
20 days.  

e) Different concentration of cobalt was 
made by dissolving appropriate amount of 
analytical grade cobalt sulphate in the 
fresh water.  

f) Amino acids were separated from the fish 
tissue with the help of centrifuge.  

g) For the qualitative and quantitative 
analysis of amino acids two dimensional 
ascending paper chromato -graphic 
techniques was used.  

Preparation of heavy metal samples and 
processing of fingerlings 
Cobalt sulphate 
Different concentration of cobalt was made by 
dissolving appropriate amount of analytical 
grade cobalt sulphate in the fresh water. These 
sets of different concentration of cobalt 
sulphate (10, 20, 30 ppm) were prepared for 
treatment. The fishes were divided into 
different group of 3 individuals each in 
separate polythene boxes. Commercially 
available fish food was provided twice a day 

and water medium with cobalt sulphate was 
changed every alternate day.  
Chromatographic technique 
Choice of filter paper 
Whatman filter paper No. 1. was chosen for 
technique 
The chemical composition of Whatman filter 
paper No. 1 consist of α – cellulose98 –      
99 %; β – cellulose0.3 – 1 %; Pentosans 
0.4 – 0.8 %; Ash0.07 – 0.1%; Ether 
soluble matter 0.015 – 0.1 %. 
Preparation of sample 
Extraction of free amino acids from the fish 
tissues 
Weighed tissues (300 mg), were homogenized 
in glass homogenizer in 80 % alcohol and was 
left for 24 hours at 0 – 4 ºC. The homogenous 
mixture was centrifuged after 24 hours and 
alcoholic supernatant was filtered and 
evaporated over water bath in porcelain 
crucible at 80 ºC. The dried residue was 
extracted with 1 ml of 10 % aqueous ethanol. 
These samples were used for chromatography 
for the determination of free amino acids. 
Solvent system 
n Butanol : Glacial acetic acid : Distilled water 
= 4:1:5 
Locating reagent 
0.2 % ninhydrin in acetone was used as 
location reagent.   
Procedure 
Chromatographic paper was handled with care 
after washing hands with soap and water 
because direct contact may introduce some 
organic compounds which may interfere with 
chromatography. 
1) Whatman No. 1 chromatograph sheet was 

used and the origin was marked from it 
with a pencil, 3cm away from one end. 

2) Four equal distance spot were marked with 
a pencil as control, 15, 30 and 45 days 
respectively. 

3) Using micropipette 10µL of the sample 
was loaded on the respective spot at the 
origin. 

4) The paper was allowed to dry and 
reloading was done when necessary. 

5) The developing solvent was poured into the 
chromatography chamber and covered with 
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airtight lid and was allowed to stand for 
30mins. To saturate the internal environment. 

6) The lid of the chamber was opened and 
loaded chromatogram was hanged vertic-
ally with its lower end dipping into the 
developing solvent. The lid was tightly 
sealed with grease to make it airtight. 

7) The solvent front was allowed to ascend 
upwards along the paper by capillary 
action till it reaches 2/3 of the length of the 
paper. Time of development was about two 
to three hours depending upon the 
component being investigated. 

8) After the development was over the lid was 
opened to remove the chromatogram and 
the solvent front was marked with a pencil. 
The chromatogram was allowed to air dry 
at room temperature. 

9) The paper was then ready for locating the 
position of separated components. 

10) The locating reagent (Ninhydrin) was 
sprayed on the chromatogram uniformly 
and the paper was allowed to air dry. 

11) The chromatogram was heated in hot air 
oven at 105ºC for four minutes. 

12) The amino acid location appeared as pinkish  

violet spots. The spots were circled with a 
pencil. The individual spots were cut out 
from the chromatograms and kept in 
numbered test tubes separately. Coloured 
spots from paper pieces in test tubes were 
extracted with 0.42 % Sodium bicarbonate in 
48 % ethanol and kept undisturbed overnight. 
In the morning the test tubes were shaken 
and after the filter paper pieces settled down 
the coloured solutions were decanted in 
colour Imation tubes. The colour intensity of 
known and unknown spots of 
chromatograms was determined with the help 
of photo colorimeter using green filter. Then 
optical densities of amino acids were 
measured with the help of photo colorimeter.  

Preparation of stain 
Ninhydrin solution 
Ninhydrin is prepared by dissolving 2g of 
ninhydrin in 25ml of water. To this solution, 
25 ml of 0.2 M acetate buffer (pH=5.5) is 
added. The mixture is protected from light. 

RESULTS AND DISCUSSION 
The  results  obtained  after  performing  the  
experiments  are  represented  in  the  Table 1. 

Table 1 : Optical Density change in different amino acids after their exposure to various 
concentration of cobalt sulphate 

Amino acids Cobalt concentration 
Exposure time (Day) 

15 30 45 

Proline 

Control 0.032 0.032 0.032 
10  ppm 0.030 0.028 0.026 
20  ppm 0.024 0.020 0.015 
30  ppm 0.012 0.010 0.009 

Glycine 

Control 0.061 0.061 0.061 
10  ppm 0.054 0.052 0.050 
20  ppm 0.048 0.045 0.042 
30  ppm 0.036 0.034 0.032 

Aspartic acid 

Control 0.038 0.038 0.038 
10  ppm 0.036 0.034 0.033 
20  ppm 0.032 0.028 0.024 
30  ppm 0.028 0.024 0.022 

Leucine 

Control 0.029 0.029 0.029 
10  ppm 0.028 0.024 0.021 
20  ppm 0.026 0.023 0.020 
30  ppm 0.021 0.016 0.014 
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Proteins are very important structural macro 
molecules   in  all animals. Amino acids are the 
building blocks of proteins for the tissues so 
the current study has been centered on the 
effects of different metal chlorides on amino 
acid composition of fish muscles. 
A wide range of pollutants either physical, 
chemical, biological and radiological have 
been observed in the aquatic biota due to rapid 
urbanization and industrialization with new 
technological development. 
Heavy metals are observed in many water 
bodies in excessive concentration and physico 
– chemical forms that creates severe pollution 
problems. A source of heavy metals in aquatic 
environment from different industrial operat-
ions particularly in the South Gujarat region of 
India has caused serious depletion in fisheries 
catch. 
Several pollutants such as Servin, Melathion 
cause protein depletion in tissues of aquatic 
animals. In present study, when young fish 
Labeo rohita were exposed to different heavy 
metal concentrations, amino acids content of 
fish muscles were adversely affected.   
In case of exposure of fish to cobalt sulphate, 
fish are not capable of tolerating higher 
concentrations. Sublethal dose was higher than 

that in copper chloride. So in this study, effect 
of cobalt sulphate on amino acid compositions 
of fish muscles at 10, 20 and 30 ppm 
concentration has been studied.  
Proline normally shows 0.032 O.D. but cobalt 
sulphate exposed to fish extract have shown 
reduction in O.D. at 10, 20 and 30 ppm. In 30 
ppm after 45 days it went down up to 0.009. 
This has shown highly reduced quantity of 
proline from fish muscles (Fig.1 to Fig.4). 
Glycine normally shows 0.061 O.D. but cobalt 
sulphate exposed to fish extract have shown 
reduction in O.D. at 10, 20 and 30 ppm. In 30 
ppm on 45 days it went down up to 0.032. This 
has shown low reduced quantity of glycine 
from fish muscles (Fig. 5) 
Aspartic acid normally shows 0.038 O.D. but 
cobalt sulphate exposed to fish extract have 
shown reduction in O.D. at 10, 20 and 30 ppm. 
In 30 ppm after 45 days it went down up to 
0.022. This has shown low reduced quantity of 
Aspartic acid from fish muscles (Fig. 6) 
Leucine normally shows 0.029 O.D. but cobalt 
sulphate exposed to fish extract have shown 
reduction in O.D. at 10, 20 and 30 ppm. In 30 
ppm after 45 days it went down up to 0.014. 
This has shown low reduced quantity of 
Alanine from fish muscles   (Fig.7). 

 
Fig. 1 : Optical density change of proline after exposure  to various concentration of 

cobalt sulphate 
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Fig. 2 : Chromatograph of amino acids of fish muscles subjected to 10 ppm of  
cobalt sulphate for 15 – 30 – 45 days                 

 
 
 
 
 
 
 
 
 
 
           
 
 

Fig. 3 : Chromatograph of amino acids of fish muscles subjected to 20 ppm of  
cobalt sulphate for 15 – 30 – 45 days 

 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 4 : Chromatograph of amino acids of fish muscles subjected to 30 ppm of  
cobalt sulphate for 15 – 30 – 45 days 
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Fig. 5 : Optical density change of glycine after exposure  to various concentration of cobalt 
sulphate 

 

Fig. 6 : Optical density change of aspartic acid after exposure to various concentration of cobalt 
sulphate 
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Fig. 7: Optical density change of leucine after exposure to various concentration of cobalt 
sulphate 

CONCLUSION 
The fresh water pollution studies on live and 
healthy freshwater fingerlings major carp Labeo  
rohita of  both  sexes (5.00  cm to 7.00 cm  in  
length and 5.0 to 10.0 gm  in  weight  group)were 
collected from the local fish farms in South 
Gujarat, during  the month of  July with the help 
of fishermen. From the studies, it has been clear 
that the following amino acids were present 
(proline, glycine, aspartic acid, leucine). The 
chromatography study has been useful in 
detecting the presence of proteins in fish exposed 
to pollutants for different durations and 
concentrations. The results  of  amino  acids  
present  in  the  fish  muscles  shown  that  few  
amino  acids  are  present on exposure. As  
duration of  exposure  increases  the  number  of  
amino  acids  decreases  or  their quality is 
reduced. On 15 days exposure, few amino acids 
are observed. It  is  clear  that  the  amino  acids  
present  in  control  fish  and those exposed  to  
pollutants is not the same. In  case of  15  days  
exposure  to  pollutant  concentration 10 ppm, the 
reduction in amino acids was quite less 
significant, but  when the exposure was at  higher 

concentration and longer duration, amino  acids  
were  decreasing  in number and  quality. Out of 
the amino acids proline, glycine, aspartic acid 
and leucine present in control, few amino acids 
are missing at higher concentration. The 
investigation on muscles shows that cobalt 
sulphate was affecting the nutritive quality of 
muscles, fish muscles are nutritive  having higher 
percentage of protein so it was planned to study 
amino acids. The results  show that cobalt 
sulphate was  definitely  affecting  the  nutritive 
quality  of  fish  muscles  as  few  amino  acids  
were  missing  or  reduced  in those  qualities  
exposed  to  pollutants.      
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