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Abstract

A total of 90 samples of fish (each 45 samples of Tilapia Nilotica and 45Claris Lazera) were collected from EL-
Bagoria canal, EL-Menofy drainage and Bahr Shibin in Menofia governorate and analyzed to detect and
determine Organochlorine (DDT, aldrin and dieldrin) and organophosphorus (diazinon, Malathion and
chlorpyrifos). Organochlorine and organophosphorus pesticides could not be detected in Bahr Shibin while
mean value of DDT in Tilapia Nilotica from EL-Bagoria canal was 0.37+0.09, aldrin was 0.33+0.03and dieldrin
was 0.50+0.20 while in EL-Menofy drainage mean level of DDT was 0.34+0.07, aldrin was 0.40+0.08 and
dieldrin was0.40£0.13. While in Claris Lazera samples from EL-Bagoria canal mean level of DDT was
0.40+0.46, aldrin was 0.25+0.07and dieldrin was 0.34+0.08 while from EL-Menofy drainage mean value of
DDT was 0.27+0.05, aldrin was 0.30£0.07 and dieldrin was 0.48+0.10. Concerning organophosphorus
compounds, no diazinon was recorded in Tilapia Nilotica from EL-Bagoria while mean level of Malathion from
EL-Bagoria was 5.50+2.0, the mean level of chlorpyrifos was 5.0+1.66.whie from EL-Menofy drainage the
mean level of diazinon was 3.33+0.65, the mean level of Malathion was 4.98+1.22 ,the mean level of
chlorpyrifos was 3.0+£0.71.while in Claris Lazera samples from EL-Bagoria there were no diazinon , no
Malathion no chlorpyrifos while from EL-Menofy drainage ,the mean level of diazinon was 6.8+ 1.42 , the
mean level of Malathion was 4..64+0.81 and the mean level of chlorpyrifos was 4.0+0.96. Pesticides are one
the main contaminants of water sources that act as the natural environment of fish. On the other hand, fish
contaminated by pesticides either directly by gills breathing or indirectly through contamination of feeding
items, so it is very important to analyze fish samples to detect to what extent the rate of accumulation of

pesticides residues in fish flesh and organs.
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Introduction

Fish is low-fat high-quality protein and a great
source of omega-3, fatty acids, and vitamins such as
DandB2(riboflavin). Fish is rich in calcium and
phosphorus. Fish is a wonderful source of iron, zinc,
iodine, magnesium, and potassium. A healthy diet
should include fish at least twice an according to the
American Heart Association. The protein, vitamins
and nutrients that are abundant in fish can lower
blood pressure and help in lowering the risk of a
heart attack or stroke. Because it is readily available
and delicious fish is consumed by a higher
percentage (Shaltout,2003;Hassan et al.,2014;
Edris et al.2017a and Saad et al.2022).

Fish is also known to be highly nutritious and good
source of animal protein. Due to their high
worldwide commerce volume, fish and fish products
are in the forefront of food safety and quality
development. As one of the most affordable sources
of animal protein, fish and fish products are among
the most essential food items. According to,
Shaltout,2003; Hassan et al.,2014; Edris et
al.,2017 and Saad et al.,2022). Fish are packed with
vital minerals, vitamins, and unsaturated fatty acids.
Environmental contamination is one of the biggest
issues facing the globe today. One of the main areas
of research in 1962 was the negative impact of
pesticide poisoning on the environment. Several
committees responded to the issue of pesticide

dieldrin, organophosphorus pesticides, diazinon,

residues in food at the international level through
several committees by United Nations Organization
(FAO,WHO,1987). Organochlorine chemicals and
their metabolites have been documented to
contaminate food of animal origin in a number of
nations (Neumann,1988 and Goldman et al.1990).
Organochlorine pesticide residues have been found
in a variety of foods including fish. The excessive
use of pesticides in Egypt created a number of issues
and many have posed risks to fish. Water
contamination by pesticides can enter natural water
sources directly by using pesticides to control aquatic
weeds and insects or indirectly by using various
agricultural chemicals , then disposing of the waste
dumps as well as cleaning up the various containers
used to store pesticide formulations. The prescence
of such pesticides in fish, water and sediments has
been mentioned by numerous researchers in Egypt.
(EL-Sarnagawy and Rizk 1978, Abou EL-amyem
et al. 1979; EL-Dib and Badawy1985; Abdel
Gawaad et al.,1989 and EL-Gazzar et al.,1989 and
Abou-Donia, 1990). Fish has been found to contain
significant levels of organochlorine pesticides in fish
flesh and has been reported as proof of
contamination of fish. Less lasting organochlorine
pesticide, organophosphorus pesticides frequently
significantly lower the standing group of fish by
reducing their nutritional base and or interfering with
different stages of fish development.
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Aim of work:

This investigation aims to identify and determine in
Nile Tilapia and Claris Lazera samples from EL-
Bagoria canal, EI-Menofy drainage and Bahr Shibin
in Menofia Governorate included Organochlorine
and organophosphorus pesticides.

Materials and Methods:

For the purpose of detecting and determination of
Organochlorine (DDT, Aldrin and dieldrin) and
organophosphorus  (Diazinon,  Malathion and
chlorpyrifos) 90 fish samples of Tilapia Nilotica and
Claris Lazera (45 of each kind) from EL-Bagoria
canal, EL-Menofy drainage and Bahr Shibin in
Menofia Governorate for detection and determination
of Organochlorine (DDT, Aldrin and Dieldrin) and
organophosphorus  (Malathion, Diazinon and
chlorpyrifos)

The collected samples were packed separately and
transferred to laboratory for chemical examination.
Determination of Organochlorine pesticides:
Organochlorine pesticides were identified using
samples that were extracted in accordance with the
AOAC,1980 and Pesticide Analytical Manual,
1978.

Fifty 50 gram of samples were ground for two times
in a mill with 100 gram of anhydrous sodium
sulphatein and 150gram of 40-60petroleum ether for

Results

Studies on pesticides residues in fish in Menofia Governorate

2 minutes then extract was decanted through 500ml
Buchnov funnel containing two wattman filter papers
number 1,2 to remove the solids.

The extract was concentrated by passing it through

40x25mmcolumn of anhydrous sodium sulphate

collecting the elutent in 500ml flask using a rotary
evaporator to concentrate the extract. Acetonitrile
saturated with petroleum ether and clean up on
extraction with diethyl ether in petroleum ether were
used to remove the pesticide residues from the fat. In

a rotator evaporator, the eluate was concentrated then

it was dried in a test tube at 50°c .

The dried extract was dissolved in 0.5N-hexane in

HPLC apparatus (ISCO model 2350) HPLC and 205

UV/vis detectors with Hypersil HPLC column

250x4.6mm Bps180c5m.

Determination of organophosphorus pesticides:
The same method wused to determine
Organochlorine pesticides was used for extraction
and clean up by acetonitrile partitioning. First, the
cleanup process for the florisil column was
completed by eluating the column with 200ml of
50petroleum ether /diethylether(v/v ).The eluate
was concentrated by rotator evaporator to create a
dry film that was dissolved in 2 ml of n-hexane for
HPLC determination.

Table (1) Statistical analysis of Organochlorine residues (ppb, wet weight) in examined Tilapia Nilotica

samples(n=45):

Pesticide Positive samples in Bahr | Positive samples in EIl- | Positive samples in El-
residues Shibin(15) Bagoria canal(15) Menofi drainage(15)

No. % No. % No. %
DDT 0 0% 7 46.6% 8 53.3%
Aldrin 0 0% 3 20% 4 26.6%
Dieldrin 0 0% 3 20% 5 33.3%

Table (2) Mean residue levels of Organochlorine pesticides (ppb, wet weight) in examined Tilapia samples

from EL-Bagoria canal and EI-Menofi drainage

DDT Aldrin Dieldrin

Min | Max Meanz+ St. Min | Max St. error Min | Max Mean £St.

error mean error
El-

Bagoria | 0.17 | 0.85 0.37+0.09 0.20 | 0.40 0.33+0.03 0.25 | 0.90 0.50+0.20
EL-

Menofy | 0.15 | 0.76 0.34+0.07 0.29 | 0.65 0.40+0.08 0.15 | 0.85 0.40+0.13
drainage
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Figure (1): Mean residue levels of Organochlorine pesticides (ppb, wet weight) in examined Tilapia Nilotica
samples from EL-Bagoria canal and El-Menofy drainage

Table (3) Statistical analysis of Organochlorine residues (ppb, wet weight) in examined Claris Lazera
samples(n=45):

pesticides Positive samples in Bahr Positive samples in El- Positive samples in El-
Shibin(15) Bagoria canal(15) Menofy drainage(15)

No. % No. % No. %
DDT 0 0% 5 33.3% 7 46.6%
Aldrin 0 0% 4 26.6% 5 33.3%
Dieldrin 0 0% 6 40% 7 46.6%

Table(4): Mean residue levels of Organochlorine pesticides (ppb, wet weight) in examined Claris Lazera
samples from EL-Bagoria canal and El-Menofy drainage

DDT Aldrin Dieldrin

Min | Max Meanz St. Min | Max meanz St. Min | Max Mean *St.
error error error

El-Bagoria | 0.25 | 0.55 0.40+0.06 0.12 | 043 0.25+0.07 0.18 | 0.67 0.34+0.08

EL-Menofy | 0.10 | 0.48 0.27+0.05 0.19 | 0.55 0.30+0.07 0.18 | 0.96 0.48+0.10
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Figure (2): Mean residue levels of Organochlorine pesticides (ppb, wet weight) in examined Claris Lazera from
EL-Bagoria canal and ElI-Menofy drainage

Table (5) Statistical analysis of organophosphorus residues (ppb, wet weight) in examined Tilapia Nilotica
samples(n=45):

pesticides Positive samples in Bahr | Positive samples in EIl- | Positive samples in El-
Shibin(15) Bagoria canal(15) Menofi drainage(15)
No. % No. % No. %
Diazinon 0 0% 0 0% 3 20%
Malathion 0 0% 2 13.3% 5 33.3%
Chlorpyrifos 0 0% 3 20% 4 26.6%

Table (6):Mean residue levels of Organophosphorus pesticides (ppb, wet weight) in examined Tilapia Nilotica
from EL-Bagoria canal and EI-Menofy drainage

Diazinon Malathion chlorpyrifos
Min | Max | Mean St. Min | Max St. error Min | Max Mean +St.
error meanz error
El-
Bagoria 0 0 0.00 0.00 35 75 5.50+2.0 0.75 | 8.25 5.0+1.66
EL-
Menofy | 2.25 | 4.5 3.33 0.65 | 2.25 | 9.15 4,98+1.22 15 | 4.75 3.0+0.71

M Diazinon

B Malathion

m Chloripyrifos

EL-Bagoria canal EL-Menofi
drainage

Figure (3): Mean residue levels of Organophosphorus pesticides (ppb, wet weight) in examined Tilapia Nilotica
samples from EL-Bagoria canal and EI-Menofy drainage
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Table (7) Statistical analysis of organophosphorus residues (ppb, wet weight) in examined Claris Lazera
samples(n=45):

Pesticide Positive samples in Bahr | Positive samples in EIl- | Positive samples in El-
residues Shibin(15) Bagoria canal(15) Menofy drainage(15)

No. % No. % No. %
Diazinon 0 0% 0 0% 6 40%
Malathion 0 0% 0 0% 9 60%
chlorpyrifos | 0 0% 0 0% 5 33.3%

Table (8): Mean residue levels of Organophosphorus pesticides (ppb, wet weight) in examined Claris Lazera
samples from EL-Bagoria canal and EI-Menofy drainage

Diazinon Malathion Chlorpyrifos
Min | Max Meanz St. Min | Max St. error Min | Max
error mean Mean £St.
error
El- +0.00
Bagoria 0 0 0.00£0.00 0 0 0.00+0.00 0 0 0.00
EL-
Menofy 2.5 | 12 6.8+1.42 25 10 4.64+0.81 2 0.85 4.0£0.96
8
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3
Chloripyrifos
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O T T 1
EL-Bagoria canal El-Menofi
drainage

Figure (4): Mean residue levels of Organophosphorus pesticides (ppb, wet weight) in examined Claris Lazera

Discussion

Fish is vital to human economic development.
They are significant as a source of food and a by-
product, a disease controller ,source of money and

employer.

One of the biggest pollutants in water resources,
which are thought to be the natural habitat of fish,

pesticides. .On the other hand fish may be exposed to

samples from EL-Bagoria canal and EI-Menofy drainage.

pesticides indirectly directly by gills breathing.
Therefore, it was crucial to analyze fish samples to
determine the rate of pesticide in fish flesh.

The results in Table 1 revealed that Bahr Shibin
is free from Organochlorine residues while DDT was
higher in El-Bagoria canal 4.467 and in EL-Menofy
drainage 53.3%while incidence of aldrin in Tilapia
Nilotica 20%from EL-Bagoria canal and 26.6 7 from
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EL-Menofi drainage and incidence of dieldrin was
high from EL-Bagoria 207 and from EL-Menofy
drainage was 33.37.

According to Ralls and Corles, 1972, a
significant amount of materials used for crop
protection and the management of disease -
transmitting insects still contaminate soil, air and
water. This is due to DDT and its transformation
products in the environment.

The results in the table 2 and figure 1 revealed
that Tilapia samples from EL-Bagoria canal had
minimum concentration of DDT as Organochlorine
pesticides with mean value 0.37£0.09, with mean
value for aldrin was 0.33+0.03from EL-Bagoria
canal and mean level of dieldrin was 0.50+0.20
while the collected samples from EL-Menofy
drainage mean level of DDT was 0.34+0.07, mean
level of aldrin was 0.65+0.40 and mean level of
dieldrin was 0.40+0.13while in Claris Lazera
samples from EL-Bagoria canal mean level of DDT
0.40+0.06, mean level of aldrin was 0.25+0.07 and
mean level of dieldrin was 0.34+0.08 while from EL-
Menofy drainage mean level of DDT was 0.27+0.05,
mean level of aldrin was0.304£0.07 and mean level of
dieldrin was 0.48+0.10.

The results in Table3 revealed that Bahr Shibin
is free from Organochlorine residues while incidence
of DDT in Claris Lazera was higher in EI-Bagoria
canal 33.3% and high also in Claris Lazera from EL-
Menofy drainage 46.67 , incidence of aldrin was high
in Tilapia Nilotica from EL-Bagoria canal 26.67 and
also high in Claris Lazera from EL-Menofy
drainage33.3%and incidence of dieldrin was high in
Claris Lazera from EL-Bagoria canal 407 and also
high in Claris Lazera from EL-Menofy drainage
46.67 . The results in Table 5 revealed no diazinon in
Tilapia Nilotica from EL-Bagoria canal while 13.3%
and also high in Tilapia Nilotica from EL-Menofy
drainage 33.3 7 and incidence of chlorpyrifos was
high in Tilapia Nilotica from EL-Bagoria canal
207and high also in Tilapia Nilotica from el-Menofy
drainage 26.67.

The results of DDT in Tilapia from EL-Bagoria
canal and EL-Menofi drainage were lower than
detected by Botaro et al.(2011),Khalifa et al.
2020)and Darko et al.(2008)and also lower than that
detected bySethuraman et al.(2013) .

Mean value of aldrin in Tilapia was higher than
that detected by Ali et al. 2016 from Bahr EL-Banat.

Mean value of aldrin and dieldrin were greater
than detected by EL-Sayed et al. (2021).

The results of aldrin in Tilapia Nilotica from EL-
Bagoria canal and EL-Menofy drainage were lower
than that detected by Mohamed et al. (2016) but
dieldrin in tilapia was higher than detected by
Mohamed et al. (2016).

Mean value of aldrin and dieldrin is lower than
that recorded by Abbassy et al. (2021). Mean value
of aldrin is higher than recorded by EL-Sayed et
al.(2021)

The results of aldrin in Tilapia from EL-Bagoria
canal were lower than that recorded by Yahia and
EL-Sharkawy (2014)but in Tilapia Nilotica from
EL-Menofy drainage were higher than that recorded
by Yahia and EL-Sharkawy (2014)

Concerning dieldrin recorded in Tilapia Nilotica
in EL-Bagoria canal and EL-Menofy drainage is
higher than that recorded by Botaro et al.(2011)

Mean value of aldrin in Claris Lazera samples
was lower than that recorded by Ali et al. 2016 was
while level of dieldrin was recorded by Ali et
al.2016 was higher than my investigation.

Mean value of aldrin and dieldrin in Claris
Lazera were lower than that recorded by Hassan et
al. (2020)

There were no diazinon, Malathion, chlorpyrifos
in fish from recorded in Claris Lazera from Bahr
Shibin

The results on the table 6 and figure 3 revealed
that mean level of no diazinon in Tilapia Nilotica
from EL-Bagoria while mean level of Malathion
from EL-Bagoria canal was 5.50+2.0, mean level of
chlorpyrifos was 5.0+1.66.while from EL-Menofy
drainage , mean level of diazinon was 3.33+0.65,
mean level of Malathion was 4.98+1.22 and mean
level of chlorpyrifos was 3.0+0.71.

The results of diazinon in Tilapia from EL-
Menofi drainage were higher than that recorded by
Ibigbami et al. (2016)and (Yahia and EL-
Sharkawy2014).

-The results of malathion in Tilapia Nilotica
from EL-Bagoria canal and from EL-Menofy
drainage were higher than that recorded by Soumis
et al.(2003) and (Yahia and EL-Sharkawy2014).

The results of dimethoate in Tilapia Nilotica
from EL-Menofy drainage were equal to that
detected by Soumis et al.(2003) but in Tilapia
Nilotica from EL-Bagoria canal were higher than that
recorded by Soumis et al.(2003)and (Yahia and EL-
Sharkawy2014).

The results of diazinon in Claris from EL-
Menofy drainage were higher than that recorded by
Ibigbami et al. (2016) and Yahia and EL-
Sharkawy2014).

The results of Malathion in Claris Lazera from
EL-Menofy drainage were higher than that recorded
by Soumis et al. (2003) and (Yahia and EL-
Sharkawy2014).

The results of chlorpyrifos in Claris from EL-
Menofi drainage were higher than that recorded by
Soumis et al. (2003) and (Yahia and EL-
Sharkawy2014).
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