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Abstract

The study was carried out to observe the effect of this biofertilizer (MOC) on the Body Muscle Protein (BMP) of Channa 

punctatus having average length 15.26±0.52cm and weight 28.85±5.028gm. At sub lethal concentration (0.42g.l-1), fishes were 

exposed for prolonged period and muscle protein was measured on 0, 7th, 14th, 21th and 28th days respectively. Five fishes were 

sacrificed after each day of exposure to estimate the amount of protein concentration in the muscle following Folin-phenol 

reagent method. A significant (p<0.05) increase in BMP was observed with the advance of days treatment. After an initial fall, 

the rise in the BMP concentration, indicating the experimental fish were suffered initially and ultimately victorious and able 

to increase the protein level in their body.
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Introduction

India and many other countries use organic fertilizers in 
aquaculture to augment the productive nature of a pond and 
also use as locally available food as rich source of protein [1]. 
In spite of the fact, use of right amount of organic fertilizer 
like, mustard oil cake along with rich bran, kitchen leftover 
etc.. during aquaculture can increase the production of fishes 
due to its protein richness [2]. Rohu fingerlings showed 
noticeable increase in growth and protein efficiency ratio 
when treated with fermented oil cake [3].

Proteins are very important structural molecules which 
undertook very important roles in various body functions 
whether it is enzymatic or non-enzymatic in nature and 
maintaining the metabolic harmony in the body. The change 
in the proximate component like protein might change the 
metabolic activity of fish, which alter the food value of the 

fish [4].

It is seen that the presence of less concentration of urea 
in the water can have toxic effects towards fishes and can 
significantly alter the electrophoretic pattern of proteins of 
different organs [5]. In a study, the detergent treated Catla 
catla shows low level of protein [6]. 

Decrease in the level of plasma globulin in fish exposed 
to toxicant might indicate the obstruction in hepatic protein 
synthesis as was observed in Cyprinus carpio [7]. Study also 
revealed that alachlor, a herbicide brings about considerable 
decrease in the muscle protein of the fish, and consuming 
muscle protein as energy source decreases productivity even 
mortality is absent [8].

Since fish are rich sources of proteins and lipids, their 
health is very important for human. Dominant species in an area 
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are most important indicators as they receive the full impact of the 
habitat for over longer periods.

Fish are the rich source of lipid and protein and in most 
cases a staple food of human. Thus any effect of xenobiotics 
on fishes, may affect the human and also the aquatic habitats 
where the fishes are available [9]. Kannathasan, et al. [10] 
studied the comparative haematological parameters on 
Channa punctatus in reference to physiological stress. Ahmed, 
et al. [11] studied the effect of industrial wastes discharge 
on the physiological parameter of Tilapia nitoticus. Maitra, 
et al. [12] studied the impact of urea on the haematological 
parameter of Heteropnustus and revealed the recovery 
pattern from the effect of this organic fertilizer. Mustard 
oil cake has also significant effect on the liver protein of 
Channa punctatus [13]. These toxic chemicals after reaching 
sufficiently high concentration in the water bodies may cause 
damage to the ecosystem and also the physiological function 
of that aquatic organism [14]. So far no such study was done 
properly which can explore the effect of mustard oil cake 
on physiological aspect like body muscle protein of fish. 
The objective of the present experiment was to observe the 
effect of mustard oil cake on the muscle protein of Channa 
punctatus during various days of exposure.

Materials and Methods

Selection of Species

For the present study, Channa punctatus (Bloch) was 
selected by considering its economic value and availability 
of this fish in the market almost throughout the year. 
The fish were procured from nearest market of Saltlake, 
Kolkata, having average length 15.26±0.52cm and weight 
28.85±5.028gm. Infected and disease fish were avoided.

Rearing & Culture

After disinfecting with 1% KMnO4 solution; fish were 
kept in glass aquarium provided with dechlorinated tap 
water at laboratory conditions. Experimental fishes were 
transferred into aquarium (90cm x 50cm x 31cm) containing 
the solution of mustard cake powder was added 0.42g.l-1 of 
water. Each aquarium contains 48 liters of water. Commercial 
fish food (containing crud protein 46%, fat 6% and fiber 5%) 
was provided during acclimatization as well as treatment 
period at the rate of 5% of the fish body weight, once a day. 

Bio-Fertilizer Used

Mustard oil cake powder was considered for the 
experiment because of its regular use as supplementary fish 
food by the farmer in West Bengal.

The chemical composition of MOC is: 43% protein, 2.05% 

oil, 1.22% Allylisothiocyanate (AITC) and 2.75% phytic acid. 
Phytic acid usually regarded as an anti-nutritive factor [15].

Treatment

Five aquaria were maintained at the same time for the 
experiment provided with ten fish in each aquarium treated 
with 0.42g.l-1 of mustard cake powder and control also 
maintained in the similar way without treatments. LC50 was 
calculated by using the method of Finney [16]. Mortality was 
recorded for 96hrs by using 10 fish for various concentrations 
and LC50was estimated during the experiment. 

Groups of fishes exposed in 0.42g.l-1 sub lethal 
concentration of Mustard oil cake powder as this 
concentration was below the value of LC50 [17]. Five fishes 
were sacrificed after each day of exposure. One more set 
of fishes were maintained as control. The physiochemical 
properties of the water were: alkalinity 293+1.4, Dissolve 
Oxygen 8.5+2.0 mg.l-1, temperature of water 25± 0.4°C, pH 
7±0.2 recorded for the test water [18].

The fishes were sacrificed at the end of tested exposure 
period and body muscle was processed for further study. 
Fishes were sacrificed for each day of exposure to estimate 
the amount of protein Concentration in the muscle following 
Folin-phenol reagent method [19]. 

Statistical Analysis

Statistical analyses were done by using origin 6.0 
software. Correlation coefficient (R) was calculated and 
result was compared with t-value. Linear regression line 
was presented on the basis of the available data. Oneway 
ANOVA was calculated and strength of Association (ω2) was 
measured [20,21].

Results and Discussion

The toxicity of the mustard oil cake was measured 
on Channa punctatus and concentration of body muscle 
protein (BMP) was estimated during the study. The present 
experiment revealed that at 0.42g.l-1 of MOC no abnormal 
mortality has been observed after prolonged period of 
exposure but fish were at physiological stress on initial days. 

In 0 day control BMP was found to 12.7± 0.28 mg.g-1 
whereas different result was obtained in control between 7th 
day and 28thday (Table 1). In treated fish the level of BMP 
were 25.59±0.2 mg.g-1 (EP-7 days), 23.42±0.55 mg.g-1 (EP-
14 days), 46.14±0.46 mg.g-1 (EP-21 days) and 58.53±2.79 
mg.g-1 (EP-28 days). A significant (P<0.05) increase in 
BMP was obtained with the advance of days of exposure. 
Study also revealed a significant relation between exposure 
period and amount of BMP when one-way ANOVA was done 
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(F=4.75, P<0.05).Strength of association (ω2) was measured 
to estimate the degree of relatedness between duration 
of exposure and the amount of BMP the computed values 
showed the proportion as 99(99%) [EP=14] > 0.89(89%) 
[EP=7] > 0.81(81%) [EP=35] > 0.30(30%) [EP=28] > 
0.034(3.4%) [EP=21] of total variance of protein level was 

related to the duration of the exposure.

Correlation coefficient (R) was 0.95 (t= 5.39, p<0.05 and 
Y=27.66+0.758x) and 0.93 (t=4.38, p<0.05, Y=8.035+1.736x) 
and regression is presented in Figures 1 & 2 for control and 
treated fishes respectively.

Type of Specimen
Muscle proteins mg g-1 (mean SE)

0 DAYS 7 DAYS 14 DAYS 21 DAYS 28 DAYS
Control (Non-Treated)

12.7± 0.28
31.08 ±4.21 40.15 ±0.4 45.52 ±0.71 46.99 ±1.49

Treated 25.59 ±0.2 23.42±0.55 46.14±0.46 58.53± 2.79
Strength of Association (ω2)  0.99 0.034 0.3

Table 1: Amounts of muscle proteins (mg gm-1) in treated and non-treated Channa punctatus (five fishes for each day of exposure).

Figure 1: Representing the regression between days of 
exposure and muscle protein of control (non-treated) fish.

Figure 2: Representing the regression between days of 
exposure and muscle protein of treated fish.

Impact of Mustard oil cake on the BMP revealed 
that protein concentration after 7 days of treatment was 
significantly higher than the control. In the living organisms 
protein is an important constituent of all the cells and tissues 
and plays an important role in physiological activities as well 
as a source of energy during the period of stress [22,23]. 
Between 21 and 28 days there was rapid increase in protein 
concentration maintained a study state which was higher 
than 14th day as well as controlled. This might indicated the 
fish competence to cope up with adverse stress situation. 
This is reason that more protein was used to meet the 
increase in energy demand, which led to increase the rate 
of protein synthesis. During the experiment culture medium 
was contaminated with MOC contains 43% protein and it is 
also a rich source of nitrogen [15,24].

In a separate study average weight gain of fish was 
obtained when the pond was treated with urea [25], whereas, 
Tarar, et al. [26] obtained higher net fish production from 
a pond which was urea treated as a source of non-protein 
nitrogen and better nitrogen incorporation efficiency. As 
a rich source of protein in MOC used during the present 
experiment, it was probable that increase in protein synthesis 
was accelerated by the consumption of protein and nitrogen 
from the culture medium by the fish. Protein is the chief 
source of nitrogen metabolism and protein concentration 
showed gradual increase during the long term exposure. 
During the long term exposure, an increase in the muscle 
protein concentration was observed. The rate of protein 
synthesis or its degradation regulates the quantity of protein. 

When animals were exposed to stress, the survival 
ability mainly depends on their protein synthetic potential 
[27]. There significant decrease in muscle protein after 7 
and 14 days exposure relative to controls. Such degradation 
advocates the increase in proteolytic activity and reasonable 
utilization of these products for metabolic purposes [28-
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30]. Moreover, such fallen protein level in exposed fish 
was probably due to increase catabolism and decreased 
anabolism of protein [17,31]. During day 21 and 28 there 
was a rapid increase in muscle protein. That increment was 
less on 21 day because almost same amount of protein was 
recorded in control on the same day. That was also observed 
in toxic metal affected Mugil seheli [32]. In general, fish could 
respond to various stress as by series of biochemical and 
physiological stress reactions, known as secondary stress 
responses in compare to higher vertebrates [33]. 

Such increase in protein level after 21 and 28 day 
might be due to the induction of microsomal enzymes for 
detoxification of materials of external origin and other 
constituent enzymes of various metabolic process [34,35]. 
As a result, organs were developing resistance against stress 
and also initiate the synthesis of enzymes necessary for 
detoxification. Catabolism of proteins may provide energy 
to fish and as main constituent of cell, it is the chief source 
of nitrogen metabolism [36,37]. From the present study it is 
appeared that the experimental fish were suffered initially 
and ultimately victorious and able to increase the protein 
level in their body.

Conclusion

Channa punctatus (Bloch) was exposed to 0.42g.l-1 of 
MOC treated water for prolonged 28 days of exposure. With 
the initial decrease in protein level at 7th day, muscle protein 
was found to increase with the advancement of exposure 
period and show highest muscle protein level at 28th day in 
both treated and control (non-treated) fishes. Study revealed 
that MOC was an effective biofertilizer to increase the protein 
concentration in the muscle of fish. 
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