
 

~ 28 ~ 

International Journal of Fisheries and Aquatic Studies 2015; 3(1): 28-33 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
ISSN: 2347-5129 
(ICV-Poland) Impact Value: 5.62 
(GIF) Impact Factor: 0.352  
IJFAS 2015; 3(1): 28-33  
© 2015 IJFAS 
www.fisheriesjournal.com  
Received: 14-06-2015  
Accepted: 16-07-2015 
 
Swapnaja Kamble 
Department of Zoology,  
Shivaji University, Kolhapur- 
416004, Maharashtra, India. 
 
Nitin Kamble 
Department of Zoology,  
Shivaji University, Kolhapur- 
416004, Maharashtra, India. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Correspondence 
Swapnaja Kamble 
Department of Zoology,  
Shivaji University, Kolhapur- 
416004, Maharashtra, India. 

 
 
 
 
 
 
 
 
 
 
 

 
 
 

Effect of copper sulphate and pod extract of Acacia sinuata 
on biochemical constituent in freshwater snail Bellamya 

bengalensis 
 

Swapnaja Kamble, Nitin Kamble 
 
Abstract 
Biochemical constituents (glycogen, protein and lipid) from animal body play vital role in its 
development. The quantity of these constituents is varied in accordance with exogenous and endogenous 
factors. In the present study, B. bengalensis was acutely (Mean LC50 concentrations of heavy metal of 
0.56 ppm and pod extract 232 ppm) intoxicated with copper sulphate and A. sinuata. During exposure, 
the glycogen, protein and lipid concentration in different digestive organs were declined as per exposure 
period i.e. 24hrs, 48hrs, 72hrs and 96hrs. The targeted digestive organs of snail such as, salivary gland, 
oesophagus, intestine, stomach and hepatopancreas were subjected for biochemical determination. The 
maximum decline biochemical constituents were noted after 96 hours intoxication of copper sulphate and 
A. sinuata in digestive tract. The obtained results of biochemical revealed that, the stored nutrition found 
to be decreased with increase in the exposure period. Biochemical constituents from digestive tract found 
directly proportional to the time of exposure period. The decreased concentration and their nutritional 
values were discussed in relation to the physiology of digestion. 
 
Keywords: Biochemical constituents, Digestive organs, Copper sulphate, Acacia sinuata, Freshwater 
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1. Introduction 
In nature heavy metals like iron, cobalt, copper manganese, molybdenum and zinc are 
beneficial when in stress amount, however in excessive quantity might be cause severe damage 
to the cellular organization. On the other hand, the heavy metal such as mercury, platanium 
and lead are more toxic even in least amount. In addition, the successive accumulation of 
heavy metals in the bodies can cause very serious illness to the living creatures. 
Comparatively, the effect of heavy metals on all facets of biological organization or system is 
more prominent in invertebrate group. Among invertebrate, especially molluscan species are 
adversely affected by toxic heavy metals. Molluscan species (bivalves and `snails) are benthic, 
sessile and filter feeders inhabiting. In addition molluscan species are pollution indicator, 
abundantly and easily available. Hence, several investigators have been targeted the molluscan 
species for conducting the toxicity experiments. 
According to literature, the heavy metals directly affected to the tissue and may interact with 
cell membrane [1]. It is also known that, heavy metal affects the biologically active molecules 
such as amino acids, co-enzymes and to other binding ions such as sulphur, phosphate, etc. [2]. 
Higher concentrations of toxicants in aquatic environment cause adverse effect on the aquatic 
organisms at cellular or molecular level and ultimately disturbed proximate biochemical 
composition of the organism.  
Molluscicide, which plant originated has beneficial valves such as it treated as disinfectant, 
algal control, regulate molluscan species besides, with its medicinal important in recovering of 
several diseases. According to literatures, the non-oxidizing molluscicides were originally 
developed as bacterial disinfectant and also for control of algae from aquatic systems [3]. The 
plant products often provide better control of adult mussels, due to the inability of mussels to 
detect chemical constituents as toxicants [4]. While some of plant products were biodegradable, 
many require detoxification or deactivation to meet state and federal discharge requirements. 
In recent past, literatures reported that, the plants from a variety of families have shown to 
possess many classes of products, which has molluscicidal activity from last 20 years [5, 6].  
Biochemical constituents like carbohydrates, fats, proteins, vitamins, minerals and water, 
which provide energy for maintaining tissues architecture in the body. Carbohydrate, protein  
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and lipid are major important organic elements of different 
biochemical reactions as well as body metabolism. Proteins 
plays vital role in animals because, animal cannot survive for 
long time without energy, so it protein occupies unique 
position in metabolism because it serves as rich source of 
energy for the metabolism. Lipid metabolism was involved 
with Fatty Acid Oxidation to produce energy or in the 
synthesis of lipids (lipogenesis).  
From reviews of literatures, it come to notice that, there is 
scanty information on comparative effects of heavy metal and 
molluscicide on major biochemical constituents in freshwater 
snail B. bengalensis particularly in digestive organs. The 
present work derived to investigate biochemical alterations in 
digestive tract of B. bengalensis after exposed to heavy metals 
and pod extract 
 
2. Materials and Methods 
2.1. Animal collection and maintenance  
For present investigation, the freshwater snail Bellamya 
bengalensis (L) was collected from Rajaram tank near Shivaji 
University, Kolhapur, during period of January to March 2011. 
The collected population samples were brought to the 
laboratory, washed and kept for acclimatization. Mature 
acclimatized healthy snails were exposed to heavy metal 
(copper sulphate) and molluscicide (pod extract of Acacia 
sinuata) for different exposure periods i.e. 24, 48, 72 and 96 
hrs.  
 
2.2. Intoxicants 
Two toxicants were selected for this study i.e. one is heavy 
metal like copper sulphate and other is pod extract of Acacia 
sinuata. For the toxicological analysis, different concentration 
of pod extract was used against experimental snail B. 
bengalensis using static bioassay method.  
 
2.3. Experimental Design 
Experimental animals were exposed to pre-determined mean 
LC50 concentration of heavy metal copper sulphate 
(CuSO4.5H2O) at 0.56 ppm and pod extract of Acacia sinuata 
toxicity at 232 ppm to different exposure periods at 24 hrs, 
48hrs, 72 hrs and 96 hrs respectively. Treated animals were 
used for the biochemical analysis. Control group for both was 
run simultaneously and for biochemical analysis digestive 
organs such as salivary gland, oesophagus, intestine, stomach 
and hepatopancreas were selected and processed for as 
glycogen, lipid and protein estimation by applying following 
methods: Anthrone method [7], Lowry’s method [8] and Folch’s 
method [9].  
 
2.4. Statistical analysis  
All results of the biochemical analysis are given as the mean of 
three readings with ± standard deviation (SD). In the statistical 
analysis, the one-way analysis of variance (ANOVA) was used 
to test the any significant difference of biochemical 
constituents between the experimental and control group after 
exposure to both heavy metal and molluscicide.  
 
3. Results and Discussion 
Digestive system in any animal plays important role to run 
metabolic processes for complete digestion. Any toxicant, if 
entered into the cell can disturb the rate of metabolism. In the 
present study, after intoxication of copper sulphate and pod 
extract of A. sinuata, the biochemical constituents were 
analyzed at 24, 48, 72 and 96 hours interval. 

4. Glycogen  
4.1. Glycogen content from control group 
In control group, glycogen content was ranged from 3.80 to 
7.53 mg/100 mg glycogen in all selected digestive tissues like 
salivary gland, oesophagus, intestine, stomach and 
hepatopancreas. The normal glycogen content in selected 
tissues was plenty which get utilized during the metabolic 
processes to run normal functions as per requirement.  
 
4.2. Effect of copper sulphate on glycogen content  
After exposure to CuSO4, a significant (p<0.001) decrease in 
glycogen content was recorded at 24, 48, 72 and 96 hrs of 
exposure from selected digestive tissues (salivary gland, 
oesophagus, intestine, stomach and hepatopancreas). During 
exposure period, substantially decline in glycogen content 
have been recorded at 96 hrs of exposure in all tissues. 
Relatively, maximum decline in glycogen content was 
recorded in intestine tissue (0.26 mg/100 mg glycogen) 
followed by oesophagus (0.43 mg/100 mg glycogen), 
hepatopancreas (1.22 mg/100 mg glycogen), salivary gland 
(1.29 mg/100 mg glycogen) and stomach (1.43 mg/100 mg 
glycogen) respectively. (Table 1).  
 
4.3. Effect of pod extract of A. sinuata on glycogen content 
After intoxication to pod extract of A. sinuata, the glycogen 
content of snail, B. bengalensis also decline progressively 
from 24 to 96 hrs of exposure period. A highest decline in 
glycogen content was noted at 96 hrs exposure period in all 
tissues, the intestine tissue showed more loss in glycogen 
content (0.78 mg/100 mg glycogen) than oesophagus, 
hepatopancreas, stomach and salivary gland (0.77, 1.73, 1.48 
and 1.45 mg/100 mg glycogen) respectively. (Table 2).  
Carbohydrate, protein and lipid are vital biochemical 
constituents in the animal body. It serves as a crucial role in 
development and survivality of the animals. In the present 
study, control group of snails showed high amount of 
glycogen, protein and lipid in their digestive tract. After 
intoxication of metal and molluscicide, initially metabolism 
was increased up to 24 hrs; where it was decreased after 48, 72 
up to 96 hrs of exposure. Biochemical changes give important 
indication related to mechanism of action of metals on the 
cells. Metals may interact with cell membrane [1] and with 
intracellular organelles and nuclei [10, 11]. Biochemical 
constituents like glycogen, protein and lipid are considered as 
sensitive indicators of metabolic activates. Tissue carbohydrate 
in the form of glucose and glycogen serves as important source 
of energy for body activities [12]. According to Bayne (1973) 
[13], irregular catabolism of stored carbohydrate and protein 
metabolism were specifically related stress syndrome in 
molluscs. Glycogen, protein and lipid as biochemical content 
in control animal get utilized to maintain the normal metabolic 
reactions. Numbers of physiological processes were linked 
with body maintenance, growth, reproduction, etc. Assessment 
of metabolic rate during induced toxicity can provide 
information regarding the biomechanics in the targeted cells 
[14].  
In the present study, the biochemical constituents from 
selected digestive organs like salivary gland, oesophagus, 
intestine, stomach and hepatopancreas of snail B. bengalensis 
was significantly altered with proportion to time of 
intoxication of copper sulphate and A. sinuata up to 96 hrs. 
Intoxication of copper sulphate after 96 hrs, the glycogen level 
has been reduced as 94% in intestine, 88% in oesophagus, 
83% in hepatopancreas, 74% in salivary gland and 73% 
reduction in stomach (Table 1). On the other hand, after 
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intoxication of pod extract of A. sinuata, intestine showed 
82%, oesophagus 80%, hepatopancreas 77%, stomach 73% 
salivary gland 72% reduction in glycogen level respectively 
(Table 2). After intoxication of copper sulphate and A. sinuata 
particularly intestine showed major reduction in glycogen 
level. Similarly, Sarojini et al., (1990a, b) [15, 16] also reported 
decreased glycogen level in B. gurerini when exposed to 
cadmium chloride and zinc sulphate with respect to exposure 
interval. Ready et al., (1986) [17] studied the effect of mercuric 
chloride on carbohydrate metabolism of freshwater mussel 
Parresysia rugosa where they reported depletion in glycogen 
content of selected tissues.  
Vutukuru, (2005) [18] reported that, the decreased glycogen 
concentration of the tissues of animal can be due to its 
increased utilization as an immediate source to meet energy 
demands under metallic stress. It could also be due to the 
prevalence of hypoxic or anoxic conditions, which normally 
enhanced glycogen utilization [7].  
 
5. Protein 
5.1. Protein content from control group 
In control group of snail, B. bengalensis the protein content 
was fluctuated from 5.10 to 16.27 mg/100 mg protein in all 
digestive tissues. Highest protein content was recorded in 
hepatopancreas tissues than the rest of tissues of control group. 
(Table 3).  
 
5.2. Effect of Copper sulphate on protein content 
Considerably, alterations in protein content of digestive organs 
of B. bengalensis were recorded after intoxication of copper 
sulphate. During intoxication, the protein content of different 
selected digestive organs was decreased as increase in the 
intoxication period. Comparatively, maximum decrease in 
protein content was observed in salivary gland (0.90 mg/100 
mg protein) followed by oesophagus (1.20 mg/100 mg 
protein), intestine (3.36 mg/100 mg protein), stomach (5.73 
mg/100 mg protein) and hepatopancreas (7.13 mg/100 mg 
protein) at 96 hours of exposure period respectively. (Table 3).  
 
5.3. Effect of pod extract of A. sinuata on protein content 
The pod extract of A. sinuata also induced significant decline 
in protein content from various selected digestive tissues. 
Considerably, loss in protein content was recorded in all 
tissues at 96 hrs of exposure period. A maximum loss in 
protein content was noticed in oesophagus tissue (1.24 mg/100 
mg protein) after 96 hrs intoxication of pod extract. Similarly, 
salivary gland (1.95 mg/100 mg protein), stomach (8.44 
mg/100 mg protein), intestine (5.17 mg/100 mg protein) and 
hepatopancreas (10.04 mg/100 mg protein) showed highest 
decline in protein content at 96 hrs of intoxication 
respectively. (Table 4). 
Protein synthesis can be disturbed by a variety of mechanisms 
either by affecting the nucleic acid metabolism or structure or 
in the protein forming system itself. In the present study, 
copper induced snail showed 83% of decreased protein from 
salivary gland, 76% reduction in oesophagus, while 60% loss 
of protein content was recorded after 96 hrs of exposure 
respectively. However, stomach and hepatopancreas showed 
59% and 56% decreased in protein concentration of total 
protein respectively after 96 hrs of exposure to copper sulphate 
(Table 3). Intoxication of pod of A. sinuata, snail showed 
maximum reduction in protein from oesophagus (76%) 
followed by salivary gland has (64%). Intestine showed 38% 
reduction. Hepatopancreas and stomach showed 38% and 41% 

protein depletion after 96 hrs of exposure (Table 4). Protein 
content was decreased from selected organs after exposure to 
metal and pesticide toxicity, Analogous observations were 
reported in freshwater crab Uca Marinis against pesticides 
Malathion [19]. Whereas, Shanmugam and Venkateshwarlu 
(2000), [20] also recorded similar results when B. cunicularis 
exposed to endosulphon.  
Depletion protein content confers idea about proteolysis and 
possible utilization of the products for metabolic purpose. 
They may be mobilised into TCA cycle through amino acid 
metabolism system to cope up with the excess demand of 
energy during toxic stress conditions. The fall in protein level 
during intoxication may be due to increased catabolism and 
decreased anabolism of protein. The higher depletion of 
protein in the digestive organs might be due to increased 
metabolic potency and efficiency of the gland under stressed 
condition. Mahajan and Zambare (2001) [21] showed the 
depletion of the protein content in different tissues such as 
gonad, gill and hepatopancreas of bivalve Corbicula strialetta, 
after exposure to HgCl2 and CuSO4. The acute and chronic 
exposure to tetracycline and chloramphenicol was recorded 
decreased protein level in L. Corrians with the period of 
exposure [22].  
 
6. Lipid 
6.1. Lipid content from control group 
Control group of snail B. bengalensis shows marked variation 
in lipid content from different tissues of digestive tract. In 
different digestive tissues, the lipid content was ranged from 
49.57 to 96.9 mg/100mg lipid. Comparatively, in stomach and 
intestine acquired maximum lipid value, whereas in salivary 
gland noted minimum lipid content. 
 
6.2. Effect of Copper sulphate on lipid content 
Lipid concentration also decreased significantly from 24 to 96 
hrs when exposed to CuSo4 from digestive tract. Relatively, 
highest decline in lipid content was observed at 96 hrs of 
intoxication. Salivary gland shows marked decline in lipid 
content (9.37 mg/100mg lipid) than oesophagus (13.33 
mg/100mg lipid), intestine (19.13 mg/100mg lipid), stomach 
(34.13 mg/100mg lipid) and hepatopancreas (26.70 mg/100mg 
lipid) at 96 hrs of intoxication respectively. (Table 5).  
 
6.3. Effect of A. sinuata on lipid content 
After intoxication of pod extract of A. sinuata, the maximum 
loss in lipid content was recorded in salivary gland (15.20 
mg/100mg lipid) at 96 hrs followed by rest of digestive tissues 
such as oesophagus (20.57 mg/100mg lipid), stomach (48.17 
mg/100mg lipid), intestine (36.67 mg/100mg lipid) and 
hepatopancreas (38.97 mg/100mg lipid) correspondingly. 
(Table 6). 
Relatively, at the both intoxication of heavy metal like copper 
sulphate and molluscicide i.e. pod extract of A. sinuata, 
showed adverse impact on biochemical constituents of 
digestive organs of snail B. bengalensis. Consequently, the 
quantity of biochemical or organic molecules (glycogen, 
protein and lipid) of digestive organs was significantly and 
successively declined from 24 to 96 hours of intoxication 
period.  
Christensen et al., (1977) [23] recorded that the biochemical 
changes were dependent on the dose response relationship, 
threshold limit value and reversible or irreversible effects of 
toxicants. Comparatively, lipid also play vital role in the 
metabolism, hence after copper sulphate toxicity study, the 
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lipid content also declined significantly from digestive organs. 
After 96 hrs of intoxication, the salivary gland showed 81% 
depletion in lipid content. Oesophagus and intestine showed 
76% decreased lipid content. Stomach 68% and 
hepatopancreas 64% decline was recorded (Table No.5). Due 
to intoxication of A. sinuate, in salivary gland 69% decrease in 
lipid level was recorded, similarly oesophagus showed 64%, 
intestine 54%, stomach 55% and hepatopancreas 49% 
reduction in lipid content of experimental snail after 96 hrs 
exposures (Table No. 6). Comparable, results were recorded 
by Patil et al., (2003), [24] found significant decrease in protein, 
glycogen and cholesterol due to leads toxicity in 
hepatopancreas and gills of Rock oyster.  

In this study, among all digestive organs, the biochemical 
constituents were prominently declined more or less after 
intoxication of heavy metal i.e. copper sulphate than pod 
extract of A. sinuata. Among biochemical constituents, the 
glycogen content was significantly declined from intestine 
tissue (94% and 82%) when exposed to copper sulphate and 
molluscicide A. sinuata. The protein content was highly 
reduced in salivary gland (83%) after exposure of copper 
sulphate, while 76% reduction of protein content has been 
recorded in oesophagus when exposed to A. sinuata. As per as 
concern the lipid concentration, the maximum decline of lipid 
was observed in salivary gland (81% and 69%) to both 
exposures i.e. copper sulphate and A. sinuata. (Table 1-6). 

 
Table 1: Alteration in the glycogen content in mg/100mg wet tissue of different digestive tissues of freshwater snail Bellamya bengalensis after 

to copper sulphate induction. 
 

Tissue Control 
Exposure periods 

24 hrs. 48hrs. 72hrs. 96hrs. 

Salivary gland 5.10±0.22 2.95±0.15 *** 2.00±0.50 *** 1.78±0.46 *** 1.29±0.18 *** (74%) 

Oesophagus 3.80±0.20 1.57±0.28 *** 1.37±0.15 *** 0.90±0.13 *** 0.43±0.31 *** (88%) 

Intestine 4.25±0.02 1.43±0.35 *** 1.28±0.26 *** 0.90±0.10 *** 0.26±0.02 *** (94%) 

Stomach 5.40±0.10 3.23±0.86 *** 3.12±0.13 *** 2.25±0.23 *** 1.43±0.11 *** (73%) 

Hepatopancreas 7.53±0.15 3.02±0.18 *** 2.42±0.52 *** 1.72±0.10 *** 1.22±0.02 *** (83%) 
All the values are mean of one observations ± Standard deviation, P<0.001=***. Value in parenthesis is indicates the total percentage of decline 
glycogen content. 

 
Table 2: Alteration in the glycogen content in mg/100mg wet tissue of different digestive tissues of freshwater snail Bellamya bengalensis after 

pod extract of Acacia sinuata induction. 
 

Tissue Control 
Exposure periods 

24 hrs. 48hrs. 72hrs. 96hrs. 

Salivary gland 5.10±0.22 5.06±0.05 NS 4.80±0.20 NS 1.84±0.29 *** 1.45±0.30 *** (72%) 

Oesophagus 3.80±0.20 2.93±0.16 * 1.77±0.45 *** 0.90±0.18 *** 0.77±0.25 *** (80%) 

Intestine 4.25±0.02 3.25±0.22 *** 2.13±0.13 *** 1.06±0.05 *** 0.78±0.55 *** (82%) 

Stomach 5.40±0.10 4.38±0.10 ** 3.13±0.03 *** 2.80±0.48 *** 1.48±0.24 *** (73%) 

Hepatopancreas 7.53±0.15 3.24±0.02 *** 2.75±0.05 *** 2.21±0.04 *** 1.73±0.44 *** (77%) 
All the values are mean of one observations ± Standard deviation, P<0.001=***. Value in parenthesis is indicates the total percentage of decline 
glycogen content. 

 
Table 3: Alteration in the protein content in mg/100mg wet tissue of different digestive tissues of freshwater snail Bellamya bengalensis after 

Copper sulphate induction. 
 

Tissue Control 
Exposure periods 

24 hrs. 48hrs. 72hrs. 96hrs. 

Salivary gland 5.37±0.15 3.91±0.08 *** 3.00±0.10 *** 2.37±0.23 *** 0.90±0.10 *** (83%) 

Oesophagus 5.10±0.56 4.23±0.25 NS 3.23±0.25 ** 2.40±0.05 *** 1.20±0.30 *** (76%) 

Intestine 8.37±0.15 7.23±0.31 *** 6.73±0.15 *** 5.03±0.06 *** 3.36±0.30 *** (60%) 

Stomach 14.20±0.20 13.80±0.26 NS 10.30±0.20 *** 8.33±0.28 *** 5.73±0.20 *** (59%) 

Hepatopancreas 16.27±0.25 13.89±0.50 NS 11.46±0.45 *** 10.70±2.02 *** 7.13±0.15 *** (56%) 
All the values are mean of three observations ± Standard deviation, P<0.001=***, P<0.01=**, P>0.05= NS. Value in parenthesis is indicates the 
total percentage of decline protein content. 

 
Table 4: Alteration in the protein content in mg/100mg wet tissue of different digestive tissues of freshwater snail Bellamya bengalensis after 

pod extract of Acacia sinuata induction. 
 

Tissue Control 
Exposure periods 

24 hrs. 48hrs. 72hrs. 96hrs. 
Salivary gland 5.37±0.15 3.95±0.70 * 3.63±0.15 ** 2.63±0.55 *** 1.95±0.75 *** (64%) 
Oesophagus 5.10±0.56 4.80±0.20 NS 3.68±0.36 ** 2.53±0.55 *** 1.24±0.22 *** (76%) 

Intestine 8.37±0.15 8.30±0.36 NS 7.41±0.08 ** 6.12±0.10 *** 5.17±0.29 *** (38%) 
Stomach 14.20±0.20 14.08±0.13 NS 11.35±0.31 *** 10.08±0.07 *** 8.44±0.70 *** (41%) 

Hepatopancreas 16.27±0.25 15.66±0.57 NS 13.22±0.26 *** 12.33±0.15 *** 10.04±0.06 *** (38%) 
All the values are mean of three observations ± Standard deviation, P<0.001=***, P<0.01=**, P<0.05=*, P>0.05= NS. Value in parenthesis is 
indicates the total percentage of decline protein content. 
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Table 5: Alteration in the lipid content in mg/100mg wet tissue of different digestive tissues of freshwater snail Bellamya bengalensis after 
Copper sulphate induction. 

 

Tissue Control 
Exposure periods 

24 hrs. 48hrs. 72hrs. 96hrs. 
Salivary gland 49.57±0.38 32.50±0.26 *** 25.90±0.82 *** 20.83±0.06 *** 9.37±0.15 *** (81%) 
Oesophagus 56.73±0.54 49.57±0.21 *** 37.87±0.71 *** 24.52±0.20 *** 13.33±0.45 *** (76%) 

Intestine 80.63±0.55 40.23±0.67 *** 30.27±0.23 *** 26.43±0.21 *** 19.13±0.32 *** (76%) 
Stomach 96.9±0.35 56.17±0.76 *** 45.67±0.12 *** 44.03±3.44 *** 34.13±0.06 *** (68%) 

Hepatopancreas 76.00±1.00 53.33±1.53 *** 43.57±0.32 *** 38.23±0.21 *** 26.70±0.26 *** (64%) 
All the values are mean of three observations ± Standard deviation, P<0.001=***. Value in parenthesis is indicates the total percentage of 
decline lipid content. 

 
Table 6: Alteration in the lipid content in mg/100mg wet tissue of different digestive tissues of freshwater snail Bellamya bengalensis after pod 

extract of Acacia sinuata induction. 
 

Tissue Control 
Exposure periods 

24 hrs. 48hrs. 72hrs. 96hrs. 
Salivary gland 49.57±0.38 42.87±0.69 *** 28.80±0.22 *** 24.43±0.31 *** 15.20±0.16 *** (69%) 
Oesophagus 56.73±0.54 54.47±0.46 ** 42.67±0.62 *** 34.00±0.16 *** 20.57±0.40 *** (64%)

Intestine 80.63±0.55 75.80±2.69 * 62.00±0.41 *** 46.73±0.61 *** 36.67±1.25 *** (54%) 
Stomach 96.9±0.35 94.60±0.43 *** 84.80±0.62 *** 65.53±0.68 *** 48.17±0.12 *** (55%) 

Hepatopancreas 76.00±1.00 72.40±0.43 *** 68.53±0.34 *** 51.43±0.42 *** 38.97±0.78 *** (49%) 
All the values are mean of three observations ± Standard deviation, P<0.001=***, P<0.01=**, P<0.05=*. Value in parenthesis is indicates the 
total percentage of decline lipid content. 

 
In this study, biochemical contents were significantly 
decreased in selected digestive organs of freshwater snail 
Bellamya bengalensis after intoxication of copper sulphate and 
A. sinuata. Similarly, Rao and Jayashree, (1990) [25] reported 
the depletion in level of total glycogen, lipid and protein from 
selected foot, mantle and digestive gland of the adult Bellamya 
dissimills when intoxicated against LC50 concentrations of 
copper sulphate and zinc sulphate after 96 hrs of exposure. 
Magare and Kulkarni (1994) [26] studied the effect of pH on 
biochemical content like glycogen, protein and lipids in snail 
Cerastus moussonianus and noticed that during acidic pH 
condition, various biochemical contents were utilized, while in 
alkaline pH, they were stored. Rao and Ramamurthi (1980) [27] 
have studied the effect of sub lethal concentration of sumithion 
on some biochemical constituents of the snail, Pila globosa. 
They have shown that, the sub-lethal concentration of 
sumithion, leads to decrease the concentration of glycogen and 
protein in the tissue. Kamble, (2007) [28], noted that, 
carbohydrates, protein and lipids play important role in 
metabolic activities, in such context this organic constituents 
were provide the energy. Awati, (2004) [29] reported decreased 
concentration of glycogen, protein and lipid in the gills and 
gonads of Viviparous bengalensis due to synthetic and natural 
molluscicide intoxication.  
Varadraj et al., (1994) [30] noticed that glycogen, protein and 
lipids were reduced in liver, gills and mantle of snail Pila 
globosa after treatment of tannery effluents. They found 
decreased free amino acids, total proteins, total glycogen and 
lipids in all the tissue of Pila globosa. Increase in acidic 
mucosubstances in all the vital organs showed decrease in 
glycogen, protein and lipids in order to overcome the chemical 
stress caused after heavy metals induction.  
In the present investigation, toxicity effect of metal copper 
sulphate and pod extract of Acacia sinuata was assessed for 
biochemical alterations on the basic organic constituents as 
glycogen, protein and lipid. The results obtained were 
comparatively interpreted in which maximum glycogen 
reduction found in intestine due to exposure of both 
intoxicants (copper sulphate and A. sinuata). Similarly, major 
lipid depletion was in salivary gland of experimental snail. 
Comparatively copper sulphate induced salivary gland showed 

maximum reduction in the protein molecules from salivary 
gland, whereas at A. sinuata exposure maximum protein 
depletion found in oesophagus. In the experimental snail the 
lipid content was significantly decreased up to the 96 hrs of 
exposure, especially at copper sulphate induction than the 
induction of pod extract of A. sinuata. Results proved that 
copper sulphate is more toxic as that of A. sinuata against 
freshwater snail B. bengalensis. 
 
7. References  
1. Rothstein A. Cell membranes as sites of action of heavy 

metals. Fed. Proc 1959; 18:1026-1038. 
2. Ghosh TK, Chatterjee SK. Effect of chromium on tissue 

energy reserve in fish, Sarotherondon mossiambicus. 
Environ. Eco 1995; 3(2):178-179.  

3. Claudi R, Mackie GL. Chapter 4, Mitigation by Chemical 
Treatment. pp. 97-112. In: Practical Manual for Zebra 
Mussel Monitoring and Control. CRC Press, Inc. Boca 
Raton, FL, 1994, 227. 

4. Sprecher SL, Getsinger KD. Zebra Mussel Chemical 
Control Guide. ERDC/EL TR-00-1, U.S. Army Engineer 
Research and Development Center, Vicksburg, MS, 2000, 
114. 

5. Yadav RP, Singh A. Combinations of binary and tertiary 
toxic effects of extracts of Euphorbia Pulcherima latex 
powder with other plant derived mollucicides against 
freshwater vector snails. Inter. J Toxicol. 2009; 7:1.  

6. Shekhawat N, Vijayvergia R. Mollucicidal activity of 
some Indian medicinal plants against the snail Lymnaea 
acuminate and in the control of fascioliasis. J Herbal Med. 
Toxicol., 2001, 109-112.  

7. DeZwaan A, Zandee DI. Body distribution and seasonal 
change in glycogen contents of common sea mussel 
Mytilus edulis. Comp. Biochem. Physiol 1973; 43:53-55.  

8. Lowry OH, Rosebrough N, Farr S, Eandall PK. Protein 
measurement Biochemical methods, with Folin Phenol 
reagent. J Biol. Chem. 1951; 193:265-275. 

9. Barnes H, Black Stock J. Estimation of lipids in marine 
animals details investigation of the Sulphophosphovanill 
in method. J Exp. Mar. Biol. Ecol. 1973; 12:103-108.  

10. Muro LA, Goyer RA. Chromosome damage in 



 

~ 33 ~ 

International Journal of Fisheries and Aquatic Studies 

experimental lead poisoning. Arch. Pathol, 1969, 87.  
11. Choise DD, Richter GW. Cell proliferation in mouse 

kidney induced by lead II Synthetic of ribonucleic acid 
and protein lab. Invest 1974; 30:652-656.  

12. Martin DW, Mayes PA, Rodwell, VW. Harpers Review of 
Biochemistry edn, Lange. Medical Publication, Calfornia, 
1981. 

13. Bayne CJ. On the immediate fate of bacteria in the land 
snail Helix. In Contempory topics in immunobiology (Ed 
E.L. copper) plenum press New York, 1974, 37-45. 

14. Chaudhari RD, Kulkarni AB. Alterations in the 
carbohydrate metabolism due to monocrotophos toxicity 
of the terrestrial snail, Zootecus insularis. Environment 
and Ecology 1994; 12(1):119-122.  

15. Sarojini R, Machale R, Khan AK, Nagabhushanam R. 
Effect of Cadmium Chloride on histology and 
biochemical contents of the Hepatopancreas of the fresh 
water crab, Barytephusa guerini. Environ. Ser 1990a; 
4:91-97.  

16. Sarojini R, Machale R, Nagabhushanam R. Biochemical 
changes produced as a result of zinc sulphate and copper 
sulphate in the muscle of freshwater crab, Barytephusa 
guerini. Uttar Pradesh J Zool. 1990b; 10(1):19-22. 

17. Readdy T, Ravindra Vijaya Kumar N. Effect of Mercuric 
Chloride on carbohydrate metabolism of mantle, foot and 
gill of a freshwater mussel, Parreysia rugosa (Gmelin) J 
Environ. Biol. 1986; 7(4):225-230.  

18. Vutukuru SS. Chromium induced alterations in some 
biochemical profiles of the Indian major carp, Labeo 
rohita (Hamilton). Bull. Environ. Contam. Toxicol 2005; 
70:118-123.  

19. Kumar Savesh, Namita Kaushik, Agarwal K. Some 
biochemical reflections of aldrin poisoning in the fresh 
water crab, Paratelphusa masoniana (Henderson). Proc. 
Nat. Acad. Sci. India 1992; 62:11.  

20. Shanmugam M, Venkatshwarlu M. Endosulfan induced 
changes in the tissues carbohydrate levels of fresh water 
crab, Barytephusacunicularis. National Symposium on 
Prospects of Environment in the New Millennium, 2000. 

21. Mahajan PR, Zambare SP. Ascorbate effect on copper 
sulphates and mercuric chloride induced alternations of 
protein level in freshwater bivalve, Corbicula strialetta. 
Asian J Micro. Biotech. Env. Sci. 2001; 3(2-1):95-100.  

22. Nagpure MP, Zambare SP. A study on the impact of 
tetracycline and chloramphenicol on protein contents in 
different tissues of the freshwater bivalve, Lamellidens 
corrianus (L.), J Comp. Toxicol. Physiol. 2005; 
2(I&II):81-85.  

23. Christensen GM, Hunt E, Frandt JT. The effect of methyl 
mercuric chloride, cadmium chloride and lead nitrate on 
six biochemical factors of the brook trout, Salvelinus 
fontinalis. Toxicol. Appl. Pharmacol 1977; 41:523-530.  

24. Patil SNL, Wasnick S, Pawar S, Raut RD. Chronic 
toxicity effects of lead on biochemical composition of 
hepatopancrease of gills of the trouck oyster, Crassotrea 
cucullata from south Mumbai coast 20th Annual 
Conference of Indian society for Comparative Animal 
Physiology, Department of Zoology, Shree Venkteshwara 
University, Tirupati, 2003.  

25. Rao PM, Jashree N. Copper sulphate and Zinc sulphate 
induce biochemical changes in the fresh water snail 
Bellamya dissimilis (Muller). Abstracts 11th Ann. Sess. 
Acad. Environ. Bio. Aurangabad, India, 1990. 

26. Magare SR, Kulkarni AB. Effect of paradox on the snail, 

Cerastus moussonianus. Bull. Ass. Zool 1994; 2(1):47-51.  
27. Rao RMV, Ramamurth. Effect of sublethal concentration 

of submithion on some biochemical constituents of 
freshwater snail, Pila globasa. Geobios 1980; 1:242-250.  

28. Kamble NA. Comparative studies on induced Biodiversity 
of three heavy metals (Cd, Pb, and Zn) on freshwater 
snail, Bellamiya bengalensis (Lamarck). Ph.D. Thesis, 
Shivaji University, Kolhapur, 2007.  

29. Awati AA. Comparative studies on toxic effects of 
synthesis and natural molluscicide on respiratory and 
reproductive organs of aquatic snail Viviparus 
bengalensis. Ph.D. Thesis, Shivaji University, Kolhapur, 
2004. 

30. Varadaraj G, Jayasuria SM, Subramanian. Toxic effects of 
tannery effluents on the biochemical constituents in 
different tissues of Pila globosa. Environ. Ecol 1994; 
12(2):303-307. 


