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Fish live in the aquatic column; they are facing challenge for surviving from pollutants,
particularly from various chemical fertilizers and pesticides used in or adjacent paddy fields or
flood lands. They can be exposed to animals in a number of ways. Hence, an attempt has been
made to know the presence of profenofos and carbosulfan residues in different tissues viz.,
liver, muscle, gill and kidney of Labeo rohita exposed to sublethal and lethal concentrations for
15 days. The results of the present study revealed that, prolonged exposure to sublethal
concentrations of profenofos and carbosulfan in Labeo rohita leads to increased accumulation
of residue. Thus repeated or continuous exposure to low concentrations of pesticides can lead
to high residue concentrations without mortalities. Thus the uptake and persistence of
profenofos and carbosulfan depends not only on a number of physical and chemical conditions
but also varies according to the biological conditions.
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Aguatic organisms are affected by the pesticides
and pollutants through irrigation drains leaching from
agriculture fields into freshwater bodies, even though
often the aquatic environment is not the primary site of
application of pesticides. Two factors mainly contribute
to the concentration of the pesticides in the aquatic
ecosystem; persistence of pesticides in the soils and
long-range transport of the pesticides in the atmosphere
of which soils receive the major part of the globally used
pesticides, the process of pesticide residual are
transport is eventually to the water bodies and deposit in
the soil ultimately constitutes a threat to the aquatic
environment (Arjmandi et al., 2010).

The persistent nature of pesticide residues in the
environment may pose the problem of chronic toxicity to
animals and human being through air, water and foods
intake. Many of these pesticides and their metabolites
have been implicated in a wide range of adverse effects
on environment as well as human beings. Because they
can accumulate in aquatic organisms, especially fish,
and cause disturbances to the aquatic ecosystem. The
accumulation of chemical compounds in fish can also be

dangerous for consumers (Gbylik et al., 2013).

Animals intended for human food may absorb
pesticides from residues in their feed, water or during
direct/indirect exposure in the course of pest control.
The most widely used pesticide extraction techniques
from the foods of animal samples was solid-liquid
extraction (SLE) and liquid-liquid extraction (LLE). The
SLE procedure consists in grinding chopped samples or
extracted fats several times at high speed in selected
different organic solvents. This technical procedure has
been applied to meat and meat products animal fat,
offal, eggs and fish for extracting different kinds of
pesticides. Similarly, LLE procedure consists in shaking
liquid samples several times in selected organic solvents

for extracting pesticide residues (LeDoux, 2011).

Fish are used extensively for environmental
monitoring because they uptake contaminants directly
from water and diet (Kafilzadeh et al., 2012).Fish live in
the aquatic column; they are facing challenge for
surviving from pollutants, particularly from various
chemical fertilizers and pesticides used in or adjacent

paddy fields or flood lands. They can be exposed to

animals in a number of ways. Hence, an attempt has
been made to know the presence of profenofos and
carbosulfan residues in different tissues viz., liver,
muscle, gill and kidney of Labeo rohita exposed to

sublethal and lethal concentrations for 15 days.
MATERIALS AND METHODS

Freshwater fish, Labeo rohita of size 67 cm and
6.5+7.5 g weight were brought from a local fishfarm,
Nandivelugu, Guntur district of Andhra Pradesh, India
and acclimated at 28+2°C in the laboratory for 15 days.
Such acclimated fish were exposed to sublethal and
lethal concentrations (1/10" 96 hr LCsoi.e.10 ug I*; 0.12
mg I* and 96 hr LCs i.e. 100 pg I*; 1.2 mg I*) of

profenofos and carbosulfan for 15 days.

In the present investigation two kinds of
chromatographic methods were employed. They are
Column chromatography for clean up and Thin Layer
Chromatography (TLC) for the confirmation of pesticide
residues, whereby the residue is made free from co-
extractives or impurities by differential adsorption
running through a column containing different lengths of
adsorbents and identification of the residue content in
gill, liver, kidneys and muscle tissues of the fish L. rohita

exposed to profenofos and carbosulfan.
Extraction

After exposure to sub lethal concentration the fish
were sacrificed and analysed for residues. The control
fish were treated with pure acetone. The residues from
the fish tissue of brain, liver, muscle, gill and kidney
were extracted by the modified method of Mills and
Olney (1977). 1 g of muscle and gill tissue was blended
separately with 4 g of anhydrous sodium sulphate
(Na;SO,) (Pre-extracted in a Soxhlet column with
analytical grade hexane); to get a free flowing powder.

This powder was extracted with 5 ml of hexane and
acetone in ratio of 2:1 for each gram of powder. Soft
tissues like liver, brain and kidney were homogenized in
a tissue homogenizer with minimal quantity of all glass
triple distilled water. The homogenized tissue was
extracted with 2:1 hexane: acetone at a ratio of 5 ml for
each gram of tissue. When very small quantity of tissue

was available, a minimum of 6 ml of extracting solvent
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was used. Extraction was carried out for one hour in

horizontal shaker bath, at gentle speed to avoid spillage.
Clean-up and removal of the co-extractives

After extraction, acetone was washed out and the
hexane extract was dried out over Na,SO. (AR grade).
The extract was stored in stoppered glass vials and kept

in the refrigerator for further processing.

The hexane extract was concentrated to about 1 ml
(when the volume of extract was 4 ml or more) and
transferred directly on to a florisil column prepared
according to the Pesticide Residue (PR) grade and was
heated overnight at 130°C and after cooling, it was
deactivated with grades of increasing polarity using

hexane and acetone.
ThinLayer Chromatographic analysis (TLC)

The method of Moats (1966) was followed and is as
follows: The Silica gel was cleaned with triple distilled
water to remove inorganic phosphate and other
contaminants. The slurry was prepared and spread on
the plates to give 250 thick TLC plates. The plates were
dried for one hour and activated at 80°C in hot air oven

for 15 minutes, taken out of the oven, cooled and stored.

The concentrated extract and technical pesticide
standard were spotted with a sample spotter and
micropipettes (5-20 pl) on thin layer chromatographic
plates (5x20 cm size). The spotted plates were
developed in a TLC chamber until the solvent front
reached 10 cm mark from the original point. The plates
were removed from the chamber, air dried and exposed
to short-wave-length UV light, with intermittent exposure
to stream to locate the spots. The exposure to steam
improved the resolution of the spots. The appearance of
blue spot on the TLC plates was taken as confirmation

of the presence of residue in the particular tissue.
RESULTS AND DISCUSSION

Results of the appearance of blue spot on the thin
layer chromatography (TLC) plates in different tissue at
different time period of exposure was presented in Table
1 and Figure 1-3, residue are in the following order of
tissue weight; Gill>Muscle>Kidney>Liver for profenofos
for  carbosulfan

and Gill>Kidney>Liver>Muscle

respectively.

After 15days of exposure period the residue spots

appeared prominently in brain and liver tissues for
profenofos, muscle and brain for carbosulfan pesticides.
In other tissues the residue spots were traced very little,
in the other tissues, such as gill, muscle and kidney, little
amount of residues were traced. Present study, it was
observed that the prominence in residue spots
increased steadily throughout the investigation period.
This may be due continuous bathing of the fish in the
toxicant medium. Though the excretion and metabolism
processes are continuous, the uptake will lead to the

maintenance of residue load.

Hence, the residues were found to appear
throughout the study period whereas in terrestrial
organisms, the dose will be given intraperitoneally and
the residue levels decrease, with the increase in the
the

duration of exposure. This may depend on

metabolism of the animal or degradation of the
pesticide. Bradbury and Coats (1986) reported high
levels of fenvalerate residues in bile, followed by gill and
kidney tissues after a 48 hr exposure in rainbow trout.
Mumtaz and Menzer (1986) reported that residues of *C
labelled fenvalerate are highest in fat, followed by skin,

liver, heart, kidney, lung and brain in Japanese quail.

Studies with  permethrin, cypermethrin  and
fenvalerate have established that rates of metabolism
and elimination in rainbow trout are significantly lower
than those reported toxicity of cypermethrin was studied
by Miyamoto (1976).

The peaks eluted in tissue samples after 15 days of
exposure showed that as the concentration of pesticide
applied increased, the residues present also were found
to increase. Continuous exposure of fish to the
profenofos and carbosulfan resulted in bioaccumulation
of the pesticide in the body of the organism and the
accumulation was found to be more in gill than other
tissues. The variations in the residue analysis are
attributed to factors like difference in uptake rate and
lipid content of respective animal tissue. The chemical
fish
pattern are responsible for pesticide uptake. According
to Tilak et al. (2004) and Aruna Sao (2008), residues of
organophosphate and carbamate insecticides in the fish

the

structure, solubility, interaction and metabolic

species and depend on physiochemical

characteristics of water, time of consumption, pH of
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water and the ambient temperature. These pesticides
leave residues in the soil and water for several days
after their application, and pose a constant threat to non-
target organisms, especially fish (Magare and Patil,
2000).

The results of present study revealed that prolonged
exposure to sublethal concentrations led to increase in
the accumulation of residue. This is in agreement with
the earlier reports by (Bradbur et al., 1987; Tilak et al.,
2004) the accumulation is a factor responsible for
changes in biochemical actions or pathological changes
and also disturbance of overall biochemical cyclic
reactions which are cumulative causing lethal actions
even when the concentrations are sub lethal. According
to Bagheri (2007), residues of OPs insecticides in the
fish species.

The carbamate pesticides are more resistant to the
microbial degradation and have a propensity to

concentrate in lipid rich tissues of aquatic species and

terrestrial mammals. Persistence of carbosulfan and

accumulated effects by  bioaccumulation,  bio-
concentration and biomagnification through food chain.
The organophosphorus and carbamate pesticides and
other class of pesticides were significantly higher in the
gills and liver of the all fish studied than other organs like
muscle etc. Such high levels in gills due to the fact that
freshwater fish’s gills might be expected to be primary
rout for the uptake of water along with chemicals,
pollutants; while liver serves as a storage organ for vast
different types of nutrients. Gills are in fish, are the prime
target for waterborne toxicants and possess a
detoxification system, although not as robust as that of
liver (Li et al., 2010; Kubrak et al., 2012). Being an
indicator of physiological conditions in animals in
performing their gas-exchange function, gills are
permanently in contact with environmental water and
blood, providing path for aquatic pollutants entrance into
the blood stream and hence further distribution to all

organs (Pandey et al., 2008; Kubrak et al., 2012).

Table 1. A) Pesticide Standard Confirmation and the Tissue Chromatogram

Absorbent : Silica gel
Solvent : Hexane + Acetone (90+10, 75+25 V/\)
Front 110 cm
Spray reagents . Molybdate antimony tartrate; 2% Ascorbic acid
Time : 30 minutes
UV light exposure : 10 minutes
Period of Exposure 115 days
Colour of the spot : Blue

B) Rf Values of standard in different solvent systems
Solvent System Ratio viv 100x Rf
Hexane +Acetone 9.1 62.5
Hexane + Benzene 11 88.4
Hexane + Acetone 11 81.6
Benzene + Hexane 4.6 42
Tissue 100x Rf 100xRf
Brain 84.9 74.2
Gill 75.2 66.9
Liver 87.6 76.3
Kidney 82.4 225
Muscle 86.5 54.7
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Figure 1: Chromatogram showed comparison of Rf values of profenofos and carbosulfan with standard
(A&F), lethal (C&D) and sub lethal (B&E) concentrations of 15 days. The highest value of
profenofos pesticide residues was detected in the gill of Labeo rohita, while the smallest value was

detected in liver.
E A mount of residue
ug/g of tissue weight

Standard Gm Kidney Lwer Muscle
Exposure period:15 days

Figure 2: The residual concentrations over the standard, in different tissue of the freshwater fish, Labeo
rohita, exposed to sub lethal concentrations of profenofos for 15 days.

JOURNAL OF STRESS PHYSIOLOGY & BIOCHEMISTRY Vol. 16 No.3 2020



43 Chromatographic Residue Analysis ...

Standard Gill

Exposure period: 15 days

I A mount of residue
pg/g of tissue weight

Liver Muscle

Figure 3: The residual concentrations over the standard, in different tissue of the freshwater fish, L. rohita,
exposed to sub lethal concentrations of carbosulfan for 15 days.

The correlation of the residue of profenofos and the
AChE activity in Oreochromis niloticus and Labeo rohita
by (Boran et al., 2007; Pathiratne and Chandrasekera,
2008; Coppage et al., 1975) also supports the present
study. The earlier studies (Tilak et al., 2004; David,
2009) showed that the residues of chlorpyrifos
accumulated more in brain than liver in Catla catla,
Labeo rohita and Cirrhinus mrigala. Accumulation of the
pesticides in different type of aquatic organisms is the
function of their membrane permeability system and
enzyme system, because of this fact carbosulfan
accumulated in different tissues of the fish L. rohita as
observed in the study. This is in corroboration with the
reports of Ogunfowokan et al. (2012).

Liver is the main detoxifying tissue containing
relatively high levels of detoxifying enzymes. It is also
the first organ to face the effect of pesticides being
carried through the portal circulation which might have
been the cause of the greater accumulation of

profenofos and carbosulfan.

CONCLUSION

The results of the present study revealed that,
prolonged exposure to sublethal concentrations of
profenofos and carbosulfan in Labeo rohita leads to
increased accumulation of residue. Thus repeated or
continuous exposure to low concentrations of pesticides
can lead to high residue concentrations without
mortalities. Thus the uptake and persistence of
profenofos and carbosulfan depends not only on a
number of physical and chemical conditions but also

varies according to the biological conditions.
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