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Abstract

In the present study six commercially important fish Channa striatus were treated with different dose grade of 2,4-D
pesticide. After a period of treatment the nutritional changes in the fish tissue was estimated biochemically. The moisture
content in the Channa striatus fishes after treatment varies from 62.6% and the highest is found in non treated group.
Analysis of protein showed much fluctuation. It ranged from 17.04% to 38.09% in treated group. The level of carbohydrate
and fatty acid content is much reduced after 2,4-D treatment. This study focuses the deleterious effect of 2,4-D usage in
aquaculture vicinity.
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Introduction
Fish is an important source of food for mankind all over the
world from the times immemorial. Fish is a very important
source of animal protein in the diets of man. The
importance of fish as source of high quality, balanced and
easily digestible protein, vitamins and polyunsaturated fatty
acids is well understood now. Fish having energy depots in
the form of lipids will rely on this. A possible method for
discriminating lean from fatty fish species is to term fish
that store lipids only in the liver as lean, and fish storing
lipids in fat cells distributed in other body tissues as fatty
fish. The amount of protein in fish muscle is usually
somewhere between 15 and 20 per cent, but values lower
than 15 per cent or as high as 28 percent are occasionally
met muscle is always low, usually below 1 per cent, and
seasonal fluctuations in fat content are noticeable mainly in
the liver, where the bulk of the fat is stored. Lipids occur in
the fish muscles, adipose, and liver. All muscle lipids are
highly unsaturated and thus unstable, but those of the dark
muscle are the most unstable (Ackman,1974). The addition
of omega-3 fatty acids to the diet lowers triglyceride levels,
an effect that is pronounced in those with marked hyper
triglyceridemia (Kestin et al., 1990).

Environmental contamination by pesticides may cause
physiological and behavioral changes in fish and also affect
functions such as reproduction and metabolism (Oruc Uner,
1999; Bretaud et al., 2000). The 2,4-D is a widely used
herbicide in Southern Brazil due to its low cost and good
selectivity. This herbicide has poor biodegradability and has
been frequently detected in water of courses (Chingombe et
al., 2006). The 2,4-D can be considered as having low
contamination potential for surface waters and as a
transitional contaminant of subterranean waters in Southern
Brazil (Primel et al., 2005). According to Gallagher and Di
Giuli, (1991) 2,4-D showed properties similar to natural
plant hormones, being used therefore as a weed killer. This
herbicide is generally considered to be non-toxic for fish at
low doses (Gallagher and Di Giulio, 1991). Generally,
biochemical parameters are very sensitive to sub lethal
concentration of many stress agents (Sancho et al., 1997).
Hence in the present study the effect of 2,4-D pesticide in
C.striatus fishes nutritional effect was evaluated
biochemically.

Materials and Methods
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The proximate composition of commercially important
fishes C.striatus was investigated. C.striatus fishes were
procured from the landing centers and fish markets. They
were brought to laboratory, washed thoroughly and
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analysed. The specimens were identified by referring
standard literature of Fischer and Bianchi (1984).
Experimentation C. striatus fishes of 150 grams were
grouped in culture tanks. Two groups of fish set up which
constitutes Group I: Control, G roup II: 100 mg/L 2,4-D
treated fishes.
Chemical treatments and assay 2,4-D pesticide was
applied on water in fish tanks and acclimatized for a week
time. After a week period fishes were sacrificed and their
muscle tissues were dissected out and subjected for
biochemical assays. The tissue was in good condition in all
the fishes used. The identified fishes were cleaned and skin
was removed. For the proximate analysis, muscle tissues
were taken just below the dorsal fin and above the lateral
line was used.
Estimation of moisture Drying is the method employed for
the estimation of the moisture content of the given sample.

A known quantity of the sample is taken in a weighed dish
and the moisture is removed by heating in a hot air oven.
Finally it is cooled in a desiccator and weighted. The
difference between the weight of the sample before and
after drying gives the moisture content and it is usually
expressed as percentage (%) of the weight of the sample.
The muscle tissue was weighed and the moisture content
was estimated by the following hot air oven method of (Jain
and Singh, 2000).
Estimation of carbohydrate The total carbohydrate
content of the fish was estimated by using Anthrone reagent
(Travelyan and Harrison, 1952).
Estimation of protein The total protein content of the fish was estimated
by using Lowry eta l.,(1951).
Estimation of lipid The total lipid content of the fish was estimated by
following the method of Bligh and Dyer (1959).

Table. 1 Percentage of moisture, carbohydrate, protein, lipid content of the muscle in 2,4- D treated group.
Fish

2,4 - D

Moisture

Carbohydrate

Protein

Lipid

Channa
striatus

Non-treated

81.3

41.6%

17.04 %

12.8%

Treated

62.6

18.3 %

38.09 %

49.6%

Results
Moisture content Moisture content in treated fishes was
considerable reduced when compared to that of non-treated
fishes (Table.1).
Protein Analyses of protein were carried out in treated and
non treated group. However in the case of 2,4-D treated
fishes the protein content showed much fluctuation. It
ranged from 17.04%. In the case of non-treated group the
protein content is seemed to be 38.09% (Table.1).
Carbohydrate The highest amount of carbohydrate was
found in non-treated C.striatus fishes. The 2,4-D treated
fish group exhibited much lesser carbohydrate content
Lipids The lowest level of 12.8% of lipid content was
recorded in 2,4-D treated fish groups and the highest
amount of 49.6% in non-treated group was observed
(Table.1)

Discussion
Chemicals originating from agricultural activity enter the
aquatic environment through atmospheric deposition,
surface run-off or leaching (Kreuger et al., 1999) and

frequently accumulate in soft-bottom sediments and aquatic
organisms (Miles and Pfeuffer, 1997; Lehotay et al., 1998;
Kreuger et al., 1999). In all parts of the world pesticides
have been found in the aquatic ecosystem and often
information of how these pesticides affect inhabiting
organisms is missing. In canals in south Florida more than
700 pesticide detections were made between 1991 and 1995
(Miles and Pfeuffer, 1997). Atrazine, ametryn, and bromacil
were most often detected in the water samples, whereas
pesticides which bind strongly to soil, are highly persistent
and/or used in large amounts, e.g. DDE, DDD and ametryn,
were some of the more frequently found in sediments
(Miles and Pfeuffer, 1997). In Chesapeak Bay, also USA,
herbicides such as atrazine, simazine, cyanazine, and
metolachlor were found in water samples, but not in oysters
(Lehotay et al., 1998). Another herbicide, trifluralin, was
however detected in both water and oysters. In an
oligotrophic coastal lagoon, the Mar Menor, located in the
southeast of Spain, Pérez-Ruzafa et al. (2000) found mainly
endosulfan, HCH, and endrin when analyzing water,
sediment and organisms.
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The chemical composition of the different fish species will
show variation depending on seasonal variation, migratory
behavior, sexual maturation, feeding cycles, etc. These
factors are observed in wild, free-living fishes in the open
sea and inland waters. In the present study the 2,4 – D
pesticide treated fishes showed deleterious effect in
nutritional status of C.striatus fishes. It is harmful that the

2,4-D intoxicated fishes will in turn produce serious
damages to the humans who use to consume it.
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