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ABSTRACT 
The presence of detergent in the sewage water increases the toxicity, which affect all the flora and fauna 
of the aquatic ecosystem. In this present investigation, toxicity effect of detergent on biochemical 
constituents of protein, lipid, glucose and glycogen on various tissues (muscle, gills, liver, heart and 
kidney) of the fresh water edible fish, Catla catla. The fish was acclimatized in laboratory condition for 
the experiment and fed with oil cake twice a day. The acute toxic lethal concentration (LC50 96 hrs) was 
carried out by probit graphic method at 14.20 ppm of detergent from this concentration 1/5 value was 
taken for sub-lethal concentration (2.84 ppm) for two weeks period of exposure (7th and 14th day). The 
result showed that the percentage depletion was observed in all the selected biochemical constituents 
expect glycogen seems to be increased than the control experiment. The direct consumption of those fish 
may certainly affect the consuming animals including humans by biomagnifications. 
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1. INTRODUCTION 
Detergents can have poisonous effects in all types 
of aquatic life. The reducing of air water 
interaction foremost to insufficiency of oxygen for 
the aquatic animal underneath the water surface 
water contamination by the detergent has been 
reason for the obliteration of flora and fauna [4]. 
All detergents destroy the external layers that 
protect the fish from bacteria and parasites, cause 
damage to the gills epithelium by changing the 
lipid composition of the tissues and affecting the 
production of mucus, decrease the breathing 
ability, affect the peripheral nerve receptors of 
fish which causes changes in feeding and 
thermoregulatory behavior. Problems that 
occurred due to detergent pollution in the aquatic 
ecosystems are mostly the water quality 
degradation due to the low diffusion rate of 
oxygen from the air in to the water, which resulted 
in the oxygen intake failure of the aquatic 
organisms. In short term, the accumulation of 
detergent in the water may disturb the vision 
(eyes) of the fish as well as create gill damage. 
Acute toxicity studies of Cadmium on the edible 

carp, Catla catla revealed significant changes in 
the biochemical constituents of the fish like 
glucose, glycogen, total proteins, lipids and free 
amino acids [19]. The effect of detergent on 
biochemical levels in brain and gill of Mystusmon 
tetanus was reported by Chandanshive and 
Kamble [3]. The toxicity effect of detergent on 
biochemical parameter of fresh water fishes. 

Detergents may also affect the liver of aquatic 
organisms indirectly through absorption of certain 
tissue, as liver acts as detoxicant of any toxic 
substances enters the body [22]. It was mentioned 
further that the first liver damage found was 
congestion, i.e. the increase of the blood volume 
in the blood capillaries. The failure of oxygen 
intake by the fish and liver damage result in the 
growth retardation [6, 22]. The aims of this 
investigation were to resolve the median lethal 
concentration (96-h LC50) of detergent and to 
study the biochemical constituent alterations in 
the fish organs viz., muscle, gills, liver, heart and 
kidney of Catla catla in sub-lethal concentration 
of detergent exposure. 
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2. MATERIALS AND METHODS  
2.1. Collection of fish (Catla catla) and 
detergent solution preparation 
Healthy fingerlings of C. catla measuring about 
3.3 – 4.5 cm in length, weighing about 5.5 -7 gms 
were procured from Poondi, Thiruvalluar district, 
Tamil Nadu, India. The experimental fish were 
transported to the Unit of Aquaculture and 
Aquatic Toxicology, New college laboratory by 
plastic bags. The different concentration of 
detergent was prepared from the commercial 
available surf excel detergent powder in a 
demonized water.   

2.2 Experimental set up for acute and chronic 
toxicity study  
The experiment was carried out in a ten separate 
tank (15 L) each containing 10 numbers of fishes 
in a ventilated closed room and one tank was kept 
as a control.  The 75 % volume of de-chlorinated 
tap water was taken and acclimatized for 15 days. 
The aeration was provided diffusing compressed 
air (2.1 kgf/cm2) through air sparger. During the 
experiment and acclimatizing period, de-oiled 
cake (1 g) was fed thrice a day by dissolving in 10 
mL of de-ionized water. The tap water was 
adjusted to 7.5±0.3 using 1N of HCl and NaOH 
solution.  

The experiment was carried out by varying the 
concentrations of detergent (10, 12, 14, 16 and 18 
ppm)to study the acute toxicity. Six tanks with the 
fishes after adaptation period were taken, five 
different concentration of detergent (10, 12, 14, 16 
& 18) was added in the first five tanks and six was 
considered as control. The acute toxicity was 
checked for each 24 hr of exposure time, 
fingerlings were not feed during the experimental 
study. The LC50 value was found to be 14.2 ppm 
concentration of detergent by probit analysis. 

Further, the fish were exposed to chronic toxicity 
study. One fourth of the lethal concentration (1/4th 
of 96 hours LC50 = 3.55ppm) was taken as sub 
lethal dose for anobservation period of 2 weeks. 
The chronic toxicity experiment was run to 
investigate the impact of sub-lethal concentration 
on the biochemical parameters (glucose, glycogen, 
protein and lipid) on various tissues of muscle, 
gills, liver, heart and kidney of the treated C. catla 
fingerlings on each 24 hrs of exposure before the 
tap water was changed from the tank. Control and 
treated test animals tissues (Muscle, Gill, Liver, 
Heart and Kidney) were dissected out after 7th, 

14th and 30th day of exposure. The carbohydrates, 
proteins, lipids, and glycogen were estimated by 
following the methodology described elsewhere 
(7, 10 & 13) respectively. 

3. RESULTS 
Acute toxicity study of Catla Catlaon detergent 
exposure 
Acute toxicity effect of detergent exposure to 
Catla catla fish was studied by varying the 
detergent concentration from 10ppm, 12ppm, 
14ppm, 16ppm and 18ppm respectively. The Fig1: 
show the increase in mortality percentage was 
significantly increased with increase in 
concentration of detergent and exposure. The 
maximum mortality percentage was observed to 
be 18 ppm concentration of detergent (96.7 %) for 
an exposure period of 96 hr. The least mortality 
was observed at 10 ppm concentration (6.7 %). 
The LC50 value of the detergent to C. catla was 
found to be 14.20 ppm for an exposure period of 
96 hr. The same kind of toxicity effect was 
observed by [2, 11, 14].  

 
Fig 1: (a) Mortality (%) of C. catla on exposed to different 
concentrations of detergent (After 24, 48, 72 and 96 hours) 

 
Fig 2: (b) LC50 curve 

This relates to various factors like difference in 
species of fish, period of exposure stage of life 
cycle and also experimental condition in 
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prevailing. When the fish was exposed to lethal 
concentration, body surface acquired dark color 
before their death which is one of the symptoms 
of toxicity. The mucus was observed all over the 
body and also on the gill in excess secretion of 
mucus in fish forms a nonspecific response 
against toxicant [16]. When fish exposed to 
detergent various behavioral changes were 
observed which include swimming the surface of 
water.  Behavioral alteration have been establishes 
as sensitive indicator of chemically induces stress 
in aquatic organism.  

Chronic study on detergent exposure 
The fishes after acute toxicity study of 14.2 ppm 
concentration of detergent (LC50 level) for an 
exposure period of 96 h where taken into chronic 
study (Fig 1).  

The one fourth of LC50 value was chosen as a sub- 
lethal concentration (2.9 ppm) in the chronic 

experiment for a study period of30 days. In these 
experiment influence of various biochemical 
parameters (glucose, glycogen, protein and lipid) 
on detergent exposure of various tissues (muscle, 
gills, liver, heart and kidney) of C. catla fish were 
studied. When fish exposed to sub-lethal and 
lethal concentration of detergent various 
behavioral changes were observed which include 
swimming the surface of water.  Behavioral 
alteration have been establishes as sensitive 
indicator of chemically induces stress in aquatic 
organism [1, 12, 18]. When exposed to lethal 
concentration, body surface acquired dark color 
before their death which is one of the symptoms 
of toxicity.  The mucus was observed all over the 
body and also on the gill in excess secretion of 
mucus in fish forms a nonspecific response 
against toxicant [16]. 

Table 1: Glucose level in various organs exposed to sub lethal concentration in detergent on C. catla fingerlings 
ORGANS CONTROL 7th DAY % of increase 14th DAY % of depletion 30th DAY % of depletion 
Muscle 8.74 ± 0.57 8.93±0.04 2.12% 7.01 ± 0.26* 19.79% 3.32 ± 0.45* 62.01% 
Gill 2.96  ± 0.74 3.17±0.7 7.09% 1.40 ± 0.26 52.70% 0.92 ± 0.24* 68.91% 
Liver 6.52  ± 0.68 6.85±0.15 5.06% 5.01± 0.52* 23.15% 2.24 ± 1.52* 65.64% 
Heart 2.08  ± 0.57 2.26±0.25 8.65% 1.45 ± 0.35* 30.28% 0.87 ± 0.01* 58.17% 
Kidney 3.76  ± 0.53 4.01±0.05 6.64% 3.05 ± 0.4* 18.88% 0.62 ± 0.17* 67.55% 

Table 2: Protein level in various organs exposed to sub lethal concentration in detergent on C. catla fingerlings 
ORGANS CONTROL 7th DAY % of increase 14th DAY % of depletion 30th DAY % of depletion 
Muscle 8.74 ± 0.57 8.93±0.05 2.12% 7.01 ± 0.26* 19.79% 3.32 ± 0.45* 62.01% 
Gill 2.96  ± 0.74 3.17±0.57 7.09% 1.40 ± 0.26 52.70% 0.92 ± 0.24* 68.91% 
Liver 6.52  ± 0.68 6.85±0.05 5.06% 5.01± 0.52* 23.15% 2.24 ± 1.52* 65.64% 
Heart 2.08  ± 0.57 2.26±0.07 8.65% 1.45 ± 0.35* 30.28% 0.87 ± 0.01* 58.17% 
Kidney 3.76  ± 0.53 4.01±0.01 6.64% 3.05 ± 0.4* 18.88% 0.62 ± 0.17* 67.55% 

Table 3: Glycogen level in various organs exposed to sub lethal concentration in detergent on C. catla fingerlings 
ORGANS CONTROL 7th DAY % of increase 15th DAY % of depletion 30th DAY % of depletion 
Muscle 24.95 ± 0.99 21.63±0.86 13.32% 20.06±0.25* 19.59% 15.34±0.36* 58.60% 
Gill 8.72 ± 0.48 7.02±0.52* 19.49% 6.12 ± 0.54* 29.81% 3.93 ± 1.41* 54.93% 
Liver 30.09 ± 0.93 23.39±0.01* 22.26% 20.37 ± 0.1* 32.30% 15.4 ± 0.02* 48.82% 
Heart 14.23 ± 0.32 12.96±0.05* 8.92% 11.48 ± .64* 19.32% 7.89 ± 0.86* 44.55% 
Kidney 20.79 ± 0.56 13.58±0.05* 34.68% 11.5 ± 0.74* 44.68% 8.38 ± 0.66* 59.69% 

Table: 4 Glycogen level in various organs exposed to sub lethal concentration in detergent on C. catla fingerlings 
ORGANS CONTROL 7th DAY % of increase 15th DAY % of 

depletion 30th DAY % of 
depletion 

Muscle 85.48±1.05 65.63±0.57 23.22% 61.57±1.52* 27.97% 49.13±0.63* 42.52% 
Gill 68.8 ± 0.92 49.58±0.05* 27.93% 46.18±0.02* 32.87% 34.28±0.01* 50.17% 
Liver 84.2 ± 0.58 59.74±0.01* 29.04% 50.36±0.04* 40.19% 32.72±0.27* 61.14% 
Heart 49.6 ± 0.57 38.85±0.43 21.67% 35.33±0.04* 28.77% 33.35±0.09* 32.76% 
Kidney 52 ± 1.73 41.59±0.05* 20.01% 36.08±0.51* 30.61% 34.12±0.57* 34.38% 

The glucose level is increasing in 7th day when 
compare to control in all tissues in the order of 
Heart>Gill>Kidney>Liver>Muscle are 2.12%, 
5.06%, 6.64%, 7.09% and 8.65%. In 14th day 
glucose levels are decrease in the order of 
Gill>Heart>Liver>Muscle>Kidney is 52.70%, 
30.28%, 23.15%, 19.79% and 18.88%. Glucose 
level also decrease in the order of Gill>Kidney 
>Liver>Muscle>Heart is 68.91%, 67.55%, 
65.64%, 62.01% and 58.17% are show in (Table 

1). The glucose level is increase in 7th day. This 
may be due to the conversion of glycogen to  

glucose and lipid into glucose by the pathway of 
Gluconeogenesis was reported by [15]. In long 
period 15th and 30th day, the glucose level was 
decreased the converted glucose is highly utilized 
by under the stress condition.  

The protein level was decrease in 7th, 15thand 
30thday while compare to control shows in (Table 
2). The maximum depletion was occurring in 
muscle 59.69% and the minimum level of 
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depletion was occurring in Heart (44.68%) in 30th 
day. The depletion of total protein content may be 
due to breakdown of protein into free amino acids 
under the effect of toxicant at the lower exposure 
period [17]. It indicates that detergent induces 
proteolysis in the fish even under sub lethal toxic 
stress [21] resulting in elevated levels of protein 
content but the degree of proteolysis appears day-
dependent. 

The maximum level of glycogen level was 
decreased in 7th day when compare to control in 
all tissues in the order of Kidney< Gill < Heart < 
Liver < Muscle are 50.39%, 49.27%, 47.95%, 
47.79% and 46.06% respectively. In 15th day 
glycogen levels are decrease in the order of 
Kidney < Liver< Heart < Muscle < Gill is 
79.88%, 76.28%, 72.51%, 62.52% and 59.17%. 
Glycogen level also decrease in the order of 
Kidney < Liver< Heart < Muscle < Gill are 
88.67%, 88.38%, 85.67%, 80.08% and 76.9% 
shows in (Table 3). The glucose level is increase 
in 7th day. Glycogen level were decrease in both 
7th, 14th and when compare to control, it indicate 
that the fish is detergent stress the process of 
glycolysis, as a result the glycogen converted into 
glucose [20]. So, the glucose level is increase in all 
tissues in 7th day. 

The lipid levels also decreased in the tissues of the 
fish exposed to the sub-lethal concentration of 
toxicant. The maximum level of depletion was 
observed in liver (61.14%) exposure period of 30th 
day and minimum depletion was occurred in Heart 
(32.76%) shows in (Table 4). Because, the 
detergent affects the rate of Gluconeogenesis, as a 
result the lipid level was decreased. The depletion 
of lipid content may be due to increased 
utilization of lipid to meet additional energy 
requirements under a stress of low oxygen taken 
up [8]. Effect of detergent on the lipid content was 
reported by earlier investigators [5, 9]. 

CONCLUSION 
Acute toxicity studies of Detergent on the edible 
carp, Catla catla revealed significant changes in 
the biochemical constituents of the fish like 
glucose, glycogen, total proteins and lipids. 
Haemorrhagic conditions observed in the dead 
fish clearly indicate the toxic effect of Detergent. 
The fish which were previously exposed to lower 
concentrations of Detergent have better resistance 
to higher concentrations of these Detergents. This 
might be due to the adaptive response which is 
characteristic of vertebrates. Thus the present 
study clearly indicates that detergent was found to 

be toxic to fish. It alters the biochemical 
constituents of fish. As a result survival of the fish 
would not be possible. 
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