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The current study investigated the levels of multi pesticide residues in the highly
consumed types of Nile fish in Egypt; tilapia and cat fish. Total of 50 Nile tilapia
(Oreochromis niloticus) and 50 African catfish (Clarias gariepinus) collected from
two areas in Assiut city, where most industries are situated beside the agricultural
activities and raising farm animals are the main activities. The first area; Flwasta,
there is a facility of electrical power station, and the second area; Mankbad in which
the cement factory is there. Fish samples were analyzed by High Resolution Gas
Chromatography/ Mass Spectrometry. Average pesticide residues concentrations +
SE in muscle of tilapia and catfish (n = 10 pooled samples with five fish each) was
determined. The results indicated the presence of different types of
organophosphorous (OPs), organochlorine (OCs), polychlorinated biphenyles
(PCBs), hexachlorobenzene (HCB) and trifluralin pesticides in Elwasta and Mankbad
in varying degrees. Diazenon was the only OP pesticide exceeded the permissible
limit in both investigated areas in two types of fish. On the other hand, OCs, PCBs,
HCB and trifluralin pesticide residue levels were not exceeded the maximum
allowable concentration limit. As general, an increase in pesticides residue level was
obtained in Mankbad than Elwasta. In addition, higher values are realized for the
detected pesticide residues in cat fish than tilapia. The results of the study have
shown that the extensive and recent use of these types of pesticides in the present
time in Egypt
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INTRODUCTION

Tilapia is the most popular freshwater fish species in
Egypt. It plays an important role in fish consumption

Pesticides play a key role in pest management
and preventing human being and domestic animals
from infectious diseases. However, it is important to
remember that any pesticide should be considered as
an active poison (Hogsette er al, 2006). Use of
pesticides varies greatly among different parts of the
world in types and quantities. Consequently, many
international organisations such as the Codex
Alimentarius Commission (CAC), WHO/FAQO, and
European Union (EU) as well as different countries
have issued their own pesticide maximum residual
limits (MRLs) in the international trade (Lin, 2002).

Pesticides reach aquatic ecosystem by direct
application, spray drift, aerial spraying, and erosion,
runoff from factories and in sewage. The
contamination of water sources is a major source of
concern since it is the habitat for fish and other
aquatic organisms such as mussels, oysters, prawns
and lobsters. Pesticides end up in the tissue of aquatic
organisms and bio-accumulates with time (Jiries
et al., 2002). Fish consumption could be therefore
considered as one of the major sources of human
exposure to all environmental contaminants (EFSA,
2005; Storelii, 2008).
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in Egypt and around the world. The Nile catfish is
highly consumed in Egypt because it is cheap and
available in most localities. The African catfish tend
to live in the turbid and cloudy water. It is exposed to
different types of environmental contaminants rather
than another fish types. Because of the relatively high
fat contents of catfish meat, the fat soluble
environmental pollutants such as organochlorine
pesticides (OCs) and polychlorinated biphenyls
(PCBs) are the more probable pollutants present in
catfish meat (Holtan, 1998). Furthermore, the
organophosphorus pesticides (OPs) could pollute the
tilapia and catfish meat via the recent agricultural
application.

OCs pesticides are ubiquitous anthropogenic
contaminants that are persistent in the environment,
accumulate in fatty tissues and increase in
concentration as they move up the food chain (WHO,
1999). Due to their lipophilic nature they accurnulate
along trophic levels and induce multiple adverse
effects in many organisms (Fleming et al, 2006).
Although the production and use of many types of
OCs have been severely limited in many countries
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including Egypt, they are, nevertheless, still being
used unofficially in large quantities in many parts of
the world, and in other developing countries because
of their effectiveness as pesticides and their relatively
low cost (Ntow er al., 2006). Since 1980 DDT and
lindane have been officially prohibited from
agricultural use in Egypt, and in 1996 a Ministerial
Decree prohibited the import and use of 80 pesticides

including aldrin, dieldrin, endrin, chlordane,
heptachlor, DDT, toxaphene, mirex, lindane,
endosulfan, pentachlorophenol, and heptachlor

epoxide. Due to the great concern in protecting the
human health and environment from POPs, Egypt
signed the Stockholm Convention on Persistent
Organic Pollutants (POPs) in 2002 and ratified it in
2003 (Baraka er al., 2013). OCs were detected in
fresh water fish in previous studies in Egypt by Salah
El-Dien and Nasr, (2004), the probable sources of this
pesticide group originated from a previous or an
illegal use. ' :

Hexachlorobenzene (HCB) was widely used as a
pesticide (ATSDR, 2002), and it is still widely
distributed in the environment (Barber ef al,, 2005),
Long term oral exposure to HCB in humans results in
a liver disease with associated skin lesions. For the
general population exposure to HCB occurs primarily
from eating low levels of this organic compound in
contaminated food (ATSDR, 2002).

On the other aspect, OPs pesticides are regarded as
being low persistent compared with OCs, but some
reports have indicated that residues of OPs are
persisting for extended period in organic soil and
surrounding drainage systems in Egypt by Abdel-
Halim er al. (2006). Due to their low price and
effective ability to control pests, weeds and diseases
(He er al, 2009), they had been widely used and
became more and more important in agricultural
.production after OCs were forbidden. OPs residues
can concentrate and diffuse by the effect of biological
enrichment and food chains; therefore, it might
appear in food products and pose a potential risk for
human health (Sun ef ai,, 2011).

Polychlorinated biphenyls (PCBs) were commercially
produced as complex mixtures containing multiple
isomers at different degrees of chlorimation. Today
PCBs can still be released into the environment from
poorly maintained hazardous waste sites that contain
PCBs; illegal or improper dumping of PCB wastes;
leaks or releases from electrical transformers
containing PCBs (ATSDR, 2002). Some PCBs
congeners elicit a divers spectrum of toxic and
biochemical response including body weigh loss,
immunotoxicity (Sormo ef al., 2009) and induction of
gene expression (El Nemr et al., 2003).

Trifluralin is a selective, preemergence herbicide used
to control a wide range of annual grasses and
broadleaf weeds. It is toxic to aquatic fish and
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invertebrates, is typically soil incorporated, is highly
absorbent to soil, and essentially non-soluble in
water. The potential for bioaccumulation under
environment conditions depends largely on the
elimination rates in biota and the environment (Han
et al., 2007).

Fish consumption is a possible source of pesticides
accumulation in humans. It is possible that the
accumulation of these contaminants reduces fish
quality in the hatchery and undermines their survival
after release, resulting in financial costs to
aquacultures (Botaro er al,, 2011). Therefore, the aim
of the present study was to investigate the levels of
multi pesticide residues in fish samples including the
most famous and highly consumed types of Nile fish
in Egypt; to compare the levels of pesticide residues
between the two different types of Nile fish (tilapia
and catfish} and to compare these levels with the
recommended international permissible limits,

MATERIALS and METHODS

1. Sampling

The sampling sites involve two areas in Assiut city,
where most industries are situated. The first area;
Elwasta, there is a facility of electrical power station,
and the second area; Mankbad in which the cement
factory is there. The study was included a total of 50
Nile tilapia (Oreochromis nifoticus) and 50 African
catfish (Clarias gariepinus) collected from the two
previous mentioned areas (Elwasta and Mankbad) in
Assiut city, Egypt. Two types of fish were
investigated for detection and determination of multi-
pesticide residues. Approximately 200 g from each
fish samples were obtained and put into an ice chest.
The fish samples were immediately transported to the
laboratory in an ice chest with ice and stored at 4 °C
in a refrigerator for two days before extraction and
analysis. The fish samples were obtained in a
composite manner and placed in clean wide-mouth
glassy containers and covered immediately after
sampling. Average pesticide residues concentrations
+ SE in muscle of tilapia (n = 10 pooled samples with
five fish each) and catfish (n = 10 pooled samples
with five fish each) from two different areas in Assiut

city, Upper Egypt.

2. Standards and reagents

The analytical pesticide standards of the
organochlorine pesticides included alachlor, p, p0-
DDE, lindane, aldrin, heptachlor, dieldrin and
hexachlorobenzene (HCB). The organophosphorous
analysed in this study were malathion, parathion,
methyl parathion, ethion, chlorpyrifos and diazenon,
and the herbicide standard is triflurin. Pesticide
standards were purchased from Sigma (Poole, UK).
The polychlorinated biphenyls (IUPAC Nos, 28, 52,
118 and 138) were from LGC Standards (Teddington,
UK).
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Individual stock standard solution of pesticide was
prepared by dissolving 10 mg of each compound in
10 mL hexane and stored in amber bottles. A mixed
standard solution was prepared from the individual
stock solutions with a concentration of 100 mg/ L. A
series of calibration standards were prepared by
diluting 100 mg/ L of the mixed standard solution to
produce a final concentration of 0.1, 0.2, 0.5, 1.0, 2.0
mg/ L in hexane. Stock and working solutions were
stored at 4 °C and used for no longer than 3 months
and 1 week, respectively.

Solvents used were acetone, n-hexane, methylene
chloride, toluene and acetonitrile. Anhydrous sodium
sulphate and sodium chloride were also used, All the
reagents were of analytical (HPLC) grade supplied by
BDH, London, UK. Before use; sodium sulphate was
heated at 650 °C for 4 h and kept in a desiccator.
Distilled water was obtained with a Milli-Q system
(Millipore, Bedford, MA, USA). For SPE,
aminopropyl (NH2) cartridge was purchased from
Waters.

3. Sample extraction

The extraction and clean up technique employed in
this work was according to Chen et al (2009). Ten
grams of previously minced fish sample was placed
into a 50 mL centrifuge tube and mixed with 3.0 mL
water. The mixture was vortexed for 1 min. A 20 mL
aliquot of acetonitrile was added as extraction
solvent. The resulting mixture was stiired for 15 min.
5 g sodium chloride was added to the mixture and
vortexed for another 2 min, and then centrifuged for 5
min at 4000 rpm. 10 mL of the extraction solution
was collected in 100 mL round flask, which was
stored in the freezer at -24 °C for 20 min to freeze

lipids. Most of the lipids were precipitated as pale -

vellow, condense lump on the flask surface. Cold
extract at -24 °C was immediately filtered with filter
paper to remove frozen lipids. The precipitated lipid
on the flask surface was redissolved in 10 mL of
acetonitrile to perform filtration again by same
procedure. The filtered extract was concentrated to 1
mL by rotary evaporation to follow SPE procedure.

4. Clean-up by NH2 SPE

Before sample application, anhydrous sodium
sulphate was placed on top of NH2 cartridge. The
cartridge was conditioned with 10 mL acetonitrile—
toluene (3:1). When the conditioning solution reached
the top of the sodium sulphate, the concentrated
extract was added to the cartridge. The flask was
rinsed with 2 mL acetonitrile-toluene (3:1) twice, and
the washings were also applied to the cartridge. A
reservoir was attached to the cartridge and the
pesticides were eluted with 25 mL acetonitrile-
toluene (3:1). The eluate was concentrated to ca 0.5
mL by rotary evaporation at 40 °C and then
evaporated to dryness with a nitrogen stream. The
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residue was dissolved in 1 ml hexane for GC-MS$
analysis.

5. GC\ MS analysis

_The GC used here was Agilent 7890 instrument

equipped with 5975 insert ion source mass detection
system (Agilent technologies, USA). The analytical
capillary column was J&W Scientific, DB-1701.
Column temperature was maintained at 40 °C for 1
min, and then programmed at 30 °C min™" -130 °C,
then at 5 °C min™ -250 °C, and finally at 10 °C min™'-
300 °C, which was held for 5 min. Helium, purity
>99.999%, was used as carrier gas at a flow rate of
1.2 mL min™. The injection port temperature was 260
°C and 1 IL samples were injected splitless with the
purge on after 1,5 min. The MS ionisation energy was
70 eV, the ion-source temperature 230 °C, and the
GC-MS interface temperature 280 °C. The selected
ion monitoring (SIM) was used and the dwell time of
each ion was set at 100 ms. To improve sensitivity,

" the selected ions used in the SIM mode are divided

into fourteen groups, guiding by the individual
pesticide retention times. All pesticides were
identified by retention time and specific ions, and
quantified by the external standard method.

6. Method validity

The recovery analysis and the validation of the
extraction method were carried out at a fortification
average level of .02, 0.05, 0.1 mg\ kg, by adding
standard solution to untreated fish samples. Samples
were allowed to equilibrate for 30 min prior to
extraction, and were processed according to
procedure described above. The recovery assays were
replicated five times. All samples were treated and
analysed using GC-MS-SIM mode described above.
These analyses were carried out at the analytical
chemistry umit (ACAL) of Pesticide Residue
Laboratory in Assiut University, Egypt.

7. Statistical analyses

A value of zero was assigned for results below the
limit of detection. The Kolmogorov-Smirnov Test
was used to verify that all data was normally
distributed. Data werc expressed as Mean + SE,
Statistical analysis was conducted using SPSS 16.0
for windows (SPSS, Chicago, USA). Results were
considered significant at a 5% level (p < 0.05).

RESULTS

The validation analysis gave an average of 65 %
extraction efficiency and an average reproducibility
of 93 % indicating that the analytical process was
efficient. Tablel shows some parameters for
determination of pesticide residues in fish tissue by
Agilent 7890 GC-MS. '
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Table 1: Parameters for determination of pesticide residues in fish tissue (fresh métter) by GC-MS.

7 Pesticides Retention time Group/starttime = LOD Target ion (qualifier
{min) (number/min)  (ug kg™) fon) (m/z)
Trifluralin 10.12 I/10 1.0 306
"HCB 10.14 1.0 284
Lindan 10.75 25 227
Diazenon 10.87 5.7 304
PCB28 12.16 /12 20 256
Alachlor 12.32 55 188
Parathion 12.36 6.7 291
Heptachlor 12.53 57 272
PCB 52 13.09 /13 2.0 290
Malathion 13.26 6.1 173
Aldrin 13.55 25 263
p.pDDE 16.85 1v/16 1.0 246
Dieldrin - 16.97 10 263
PCB 118 18.09 V/18 2.0 326
Ethion 18.44 1.3 231
PCB 138 19.90 2.0 360
Chlorpyrifos 23.32 6.7 314

-~ 1. Cat fish in area 1

The OP detection includes chloropyrifos, diazenon
and malathion while the parathion methyl and ethion
not detected. The mean values of these pesticides
were 0.34 £ 0.06, 6.46 + 0.48 and 0.19 + 0.01ppb,
respectively Table (2). In comparison with the MRL
diazenon only exceed the permissible limit, where its
level reached to 6.46 + 0.48ppb while its permissible
limit is 2 ppb according to US.EPA, (1991) Table (4).
The OC pesticides detect only lindan and p,pDDE in
mean values of 0.29 + 0.08 and 1.83 * 0.40 ppb,
respectively Table (2). These levels not exceed the
MRL of lindan (200ppb) according to CAC, (2009) or
MRL of DDT pesticides according to permissible
limit set by US EPA, 1991 (20 ppb) and EU, (2011)
(100 ppb) Table (5). The PCB congeners 28 and 52
could be detected in cat fish in areal in the mean
values of 021 * 002 and 0.05 %= 0.01ppb,
respectively Table (2). These levels were not
exceeded the maximum allowable concentration of
2000 ng/g proposed by Food and Drug
Administration, USA (US.FDA, 2001). HCB
fungicide and Trifluralin herbicide were detected in
cat fish in this area in the mean values of 0.92 + 0.14
and 0.06 + 0.02 ppb, respectively. These limits were

not exceeded the permissible limit according to EU,
(2011) Table (6).

2. Cat fish in area 2

Chlorpyrifos, diazenon, malathion and ethion were
the OP pesticides which detected in area 2 in cat fish.
Their mean values were 0.82 + 0.01, 2.60 £ 0.47, 0.62
+ 0.06 and 0.36 + .05 ppb, respectively Table (3). In
comparison with MRL diazenon only exceeded the
permissible limit according to US.EPA, (1991) Table
(4). OC pesticides alachlor, lindan, ppDDE, dieldrin
and heptachlor were detected in the mean values of
0.24 £ 0.01, 1.66 £ 0.22, 0.81 + 0.05, 0.93 + 0.14 and
0.41 % 0.05, respectively Table (3). In comparison
with the MRL of these pesticides, all these pesticide
residue levels were below the MRL values (US.EPA,
1983 and 1991) Table (5). The PCB congeners 52,
138 and118 can be detected in cat fish in area2 in the
mean values of 0.90 £ 0.05, 0.60 £ 0.05 and 0.70 =
0.05 ppb, respectively Table (3). These levels were
not exceeded the maximum allowable concentration
of 2000 ppb proposed by Food and Drug
Administration, USA (USFDA, 2001). Trifluralin
herbicide was detected in a value of 1.45 £ 0.12 ppb.
This level is lower than the permissible limit
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according to EU, (2011). HCB fungicide was not
detected in cat fish in this area Table (6).

3. Tilapia in area 1

Diazenon, malathion, parathion and ethion are the OP
pesticides that could be detected in tilapia in area 1.
Their mean values are 2.27 = 0.49, 0.54 + 0.14, 6.38
+ 0.96 and 4.80 = 1.23 ppb, respectively whether,
chiorpyrifos cannot be detected Table (2). Diazenon
and parathion levels have been exceeded the
permissible limit (2ppb) proposed by (US.EPA, 1991)
Table (4). Lindan, p,pDDE and aldrin OC pesticides
were detected in tilapia in area 1. The mean values
are 0.89 + 0.11, 1.25 + 0.34 and 0.61 + 0.23 ppb,
respectively Table (2). These limits were not exceed
the maximum allowable concentration has been
established by US.EPA, (1991); EU, (2011) and
CAC, (2009) in the levels of 20, 200 and 300 ppb,
respectively Table (5). The different congeners of
PCBs were detected in tilapia in this area including
congeners 28 and 52 in the mean values of 0.24 +
0.08 and 0.75 = 0.65 ppb, respectively. These limits
are not exceeded the permissible limit had been set by
(US.FDA, 2007). In tilapia in area 1, we can also
detect HCB fungicide and Trifluralin herbicide in the
mean values of 0.58 + 0.37 and 0.06 £ 0.02 ppb,
respectively Table (2). These values were lower than

the permissible limits proposed by EU, (201 1) Table
(6).

4. Tilapia in area 2

In the present study, the OP pesticides were detected
in tilapia fish in area 2 including diazenon and methyl
parathion in the mean values of 2.04 £ 0.56 and 18.50
+ 0.62 ppb, respectively Table (3). These values were
higher than the permissible limit had been set by
(US.EPA, 1991) Table (4). Both of chlorpyrifos and
malathion were not be detected in this area in tilapia,
Lindan, alderin and heptachlor were detected as OC
pesticides in tilapia in this area. Their values were
0.47 + 0.05, 022 '+ 0.03 and 0.18 + 0.01 ppb,
respectively Table (3). These values were not
exceeded the permissible limit had been established
by EU, (2011) and CAC, (2009) Table (5). PCBs 28
and 52 could be detected in the values of 0.30 £ (.01
and 0.61 + 0.31 ppb, respectively Table (3). In
comparison with the maximum residue limit of these
pesticides, these PCBs congener's residue levels were
below the MRL values according to US.FDA (2007).
HCB fungicide and Trifluralin herbicide were
detected in this area in the mean values of 3.06 + 0.01
and 0.14£0.01 ppb, respectively. These values were
lower the permissible limits proposed by EU, (2011)
Table (6).

Table 2: Concentrations ((ug/Kg)) of the different types of pesticide residues in the examined catfish and
tilapia samples (n = 10 pooled samples with five fish each). In area 1 (Elwasta).

Pesticides Type of fish
Cat fish Tilapia fish
Concentration Average Concentration range Average
range concentration (ng/Kg) concentration
(rg/Kg) (rg/Kg) (ng/Kg)
Chlorpyrifos 022-042 0.34 £0.06 ND ND

Diazenon 5.561-7.21 6.46 £ 0.48 0.8-3.88 227+ 049
Malathion  0.18-0.21 0.19 +0.01 0.23 - 0.91 0.54+0.14
Parathion ND ND 4.64-7.98 6.38 + 0.96
Ethion ND ND 2.37-6373 4.80+1.23
Lindan 0.13-042 (.29 £ 0.08 0.67 -1.08 0.89+0.11
p.pDDE 1.11-.25 1.83 £0.40 0.65-1.832 1.25+0.34
Aldrin ND ND 0.16 - 0.963 0.61 £0.23
PCB28 0.18-0.26 0.21 £ 0.02 0.14 - 041 0.24 +0.08
PCB 52 0.05 - 0.06 0.05 £ 001 0.03 - 2.062 0.75 £ 0.65
HCB 0.73-1.20 0.92£0.14 0.2-1.34 0.58 £0.37
Trifluralin 0.03-0.08 0.06 + 0.02 0.02 -0.10 0.06 £0.02

ND: not detected, Underline: exceeded the MRL.
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Table 3: Concentrations ((ng/Kg)) of the different types of pesticide residues in the examined catfish and tilapia
samples (n = 10 pooled samples with five fish each). In area 2 (Mankabad).

Pesticides : Type of fish
Cat fish Tilapia fish
Concentration Average concentration  Concentration - Average concentration
range (rg/Kg) range (ng/Kg)

(ng/Kg) (ng/Kg) _
Chlorpyrifos 0.80-0.83 0.82+£0.01 ND ND
Diazenon 1.9-3.5 2.6 047 0.46 -2.17 1.04 £ 0.56
Malathion 0.5-0.7 .62 £ 0.06 ND - ND
Methyl ND ND 17.60- 19.70 18.50 + 0.62
parathion -
Ethion 0.25-043 0.360.05 ND ND
Alachlor 023 -0.25 0.24+001 ND ND
Lindan 1.38-2.10 1.66 £ 022 0.41 -0.57 0.47 +£0.05
P,pDDE 0.70 - 0.90 0.81+0.05 ND ND
Dieldrin 0.72-1.20 0.93£0.14 ND ND
Alderin ND ND 0.17-0.28 022+003
Heptachlor 0.30-0.50 0.4120.05 0.18-0.19 0.18 £ 0.01
PCB28 ND ND .29 - 0.31 0.30+£0.01
PCB 52 0.830-1 0.90 = 0.05 0.30-1.22 0.61 +£0.31
PCB 138 0.50-70 0.60 £ 0.05 ND ND
PCBil8 0.60 - 0.80 0.70 £ 0.05 ND ND
HCB ND ND 3.04-3.10 3.06 +0.01
Trifluralin 0.12-0.16 1.45£0.12 1.25-1.67 0.14+0.01

ND: not detected, Underline: e)gceeded the MRL.

Table 4; Frequency distribution of the organo phosphorous pesticide residues in the examined catfish and tilapia
compared with the recommended permissible limits (P.L.). N = 10 pooled samples with five fish each.

Residues of Permissible Not Detected Within P.L. Exceeded P.L.
limits
Organophosph- .
reanIpose (ng/Kg) Areal Area2 Areal Area2 Areal Area2
Pesticide
Cat Tilap Cat Tilap Cat Tilap Cat Tilap Cat Tilap Cat Tilap
Malathion 20" WP WP WP WP
Parathion ¥ ND WP WP EX
Ethion mf” ND WP WP WP
Chlorpyrifos 10” ND ND WP WP
Diazenon ,? EX EX EX EX
Methy} @ ND ND WP EX
parathion

ND: not detected. WP: within permiséiblc limit. EX: exceeded permissible [imit.
o 2 ,
EU, 2011  US.EPA, 1991

120



Assiut Vet. Med. J. Vol. 59 No. 138 July 2013

Table 5: Frequency distribution of the organochlorine pesticide residues in the examined catfish and tilapia
compared with the recommended permissible limits (P.L.). N = 10 pooled samples with five fish each.

Residues of Permissible  Not Detected Within P.L. Exceeded P.L.
Organochlorine limits .
Pesticides (ng/Kg) “Areal — — — — —

Cat Tilap Cat Tilap Cat Tilap Cat Tilap Cat Tilap Cat Tilap

Heptachlor 200™ WP WP WP WP
Alachlor 20" ND WP WP WP
Lindan 200" WP WP WP
WP
p,pDDE 100" ND WP WP WP
N
20 | _
Alderin 300" ND ND WP WP
Dieldrin 300" ND WP WP WP

]?H): not detectec(lz.) WP: withi(gl) permissible limit. EX: exceeded permissible lirnit.
CAC, 2009 EU, 2011 US, EPA, 1991

Table 6: Frequency distribution of the polychlorinated biphenyl pesticide residues in the examined catfish
compared with the recommended permissible limits (P.L.). N= 10 pooled samples with five fish each.

Residues of Permissible Not Detected Within P.L. Exceeded P.L.
Polychlorinated limits

biphenyl (ng/Kg) Areal Area2 Areal Area? Areal Area2
Pesticides

Cat Tilap Cat Tilap Cat Tilap Cat Tilap Cat Tilap Cat Tilap

PCB28 2000” ND WP WP WP

PCB 52 2000" WP WP WP WP

PCB118 20007 ~ND ND ND WP

PCB138 200" ~ND ND ND WP

HCB 200" ND WP WP WP

Trifluralin 10? WP WP WP WP

ND: not detected. WP: within permissible limit. EX: exceeded permissible limit.
) @
US.F.D.A,, 2007 EU, 2011

5. Comparison between cat fish and tilapia in same area .
In areal (Elwasta), the pesticides could be detected in both cat fish and tilapia were diazenon, malathion, DDE,

lindane, PCB 28, 52, HCB and trifluralin. Diazinon, HCB and DDE levels were higher in cat fish than tilapia,
while lindane, malathion and PCB 52 levels were higher in tilapia than cat fish Fig (1). In area 2 (Mankabad), the
pesticides could be detected in both cat fish and tilapia were diazenon, lindane, heptachlor, PCB 52 and

trifluralin. All detected pesticides levels were higher in cat fish than tilapia in this area Fig (2).
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Fig.2: Comparison between the pesticide residues levels (ug/Kg) in cat fish and tilapia in Mankabad (area2).

6. Comparison between area 1 and area 2
Fig (3) shows diazenon level was higher in area 1 than in area 2. Lindane, trifluralin and PCB 52 levels were

higher in area 2 than areal.
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Diazehon  lindane  Trifluralin PCBS2

Fig.3: Comparison between the pésticide residues levels (pg/Kg) in Elwasta (areal) and Mankbad (area2).
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DISCUSSION

In recent times, the extent of the use of pesticides,
and their mode of application including their abuse
especially in agriculture have been of much concemn
to environmental scientists. Alongside their uses are
also the residual effect of these pesticides and
particularly their replicating effect on human health
(Hurst et @i, 1991). In the present study, the OP
pesticides could be detected in cat fish were
chloropyrifos, diazenone and malathion in area I,
chiorpyrifos, diazenon, malathion and ethion in area2.
In tilapia, diazenon, malathion, parathion and ethion
were the OP pesticides could be detected in area 1,
while diazenon and parathion were OP pesticide
could be detected in area2. Diaznon was the only OP
pesticide exceeded the permissible limit in both
investigated areas in two types of fish, where its level
reaches to 6.46 + 0.48 and 2.27 + 0.49 ppb in cat fish
and tilapia, respectively, while its permissible limit is
2 ppb according to USEPA, (1991). In another study
by Salah El- Dien and Mahmoud, (2011), they could
not detect any OP pesticides in cat fish collected from
the Zagazig and Abo Kabeer district markets in
Sharkia Governorate, Egypt. However, in Ghana
lagoons, Essumang et al (2009) detected OP
pesticides chlorpyrifos and diazenon in fish samples.
However, these pesticides residues levels were below
the levels obtained in our study, in which they ranged
between 0.0001 - 0.0003 mg/kg.

In cat fish the OC pesticides that could be detected
were lindan and p,pDDE in areal, while alachlor,
lindan, ppDDE, dieldrin and heptachlor were detected
in area 2. Lindan, p,pDDE and aldrin were the OC
pesticides were detected in ‘tilapia in area 1, and
lindan, alderin and heptachlor were detected as OC
pesticides in tilapia in area 2.

All OC pesticide residue levels were below the MRL
values (US.EPA, 1983 and 1991). In previous study
by Salah El- Dien and Mahmoud, (2011), they
detected some OC pesticides as 30% for «BHC and
76.66% for aldrin + dieldrin in cat fish. But their
values were higher than levels obtained in our study.
On the other hand, Essumang ef al. (2009) detected
some OC pesticides as DDE, DDD and p,p’-DDT in
fish samples in Ghana. These pesticides residues
levels were below the levels obtained in our study, in
which they ranged between 0.0030-0.1000 mg/keg.
Similarly to our result, previous studies with wild
tilapia have found that DDE is the most predominant
RDDT metabolite in fish muscle (Kairu, 1999;
Manirakiza et al, 2002; Mwevura et al, 2002;
Sapozhnikova et al., 2004; Darko ef al., 2008). In the
present study, pp -DDE was the predominant
metabolite found in cat fish and tilapia. However,
these studies reported lower DDE levels in wild
tilapia than the Nile tilapia analyzed in this study,
which ranged from 0.017 to 0.585 ug/ kg. While the
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levels of tilapia our research ranged from 0.65 to
1.832 ug/ kg. DDT and its metabolites had the
highest residue levels of OC pesticides i fish
samples from the Nile River and coastal lakes of
Egypt. The reported levels of DDT residues in T.
nilotica and catfish collected in 1986 and 1991 from
local markets were found to exceed the low end of the
MRL in most samples (Dogheim et al, 1990, 1996).
While more recent studies reported data for different
fish species (Mugil, T. nilotica and C. lazero) from
the River Nile and Delta lakes showing lower
concentrations, which were below the low end of the
maximum residue limits (MRLs) (Aly and Badawy,
1984; Badawy and El-Dib, 1984; El Nabawi et o/,
1987; Abou-Donia, 1990; Abd-Allah er al, 1990,
UNEP, 1992). At all locations, p,p -DDE was the
predominant isomer (Abd-Allah et al, 1998).
Regarding to DDT metabolites in our study, DDE
accounted for almost 100% of the DDTs, which is not
surprising, as its incorporation into fish tissues
usually involves altering the form of the residual
metabolite and is due to the lesser half-life of p,p0-
DDT (8 months) when compared to p,p0-DDE (7
years) in fish (Binelli and Provini, 2003). Also, the
uptake of DDE from the environment, rather than
DDT, indicates that no substantial fresh input of DDT
has occurred in these sites. The recent studies
indicated a decline in residue levels in the Nile River
and coastal lakes, reflecting the effectiveness of the
restrictions imposed on the DDT and lindane use
since mid-1980s. In Brazil, D Amato et al. (2007)
investigated DDT concentrations and its metabolites
in some fish species collected in the Amazon area in
two periods, between 1991 and 1996 and in 2002. In
the first period, concentrations up to 150.3 ng/ g (ww)
were observed, markedly higher than values found in
2002, in which the average DDT levels were of 8.9
ng g/l. p,p0-DDT was the predominant metabolite
found in 1991 and, 10 years later, higher
concentrations of DDE were observed. The authors
associated this fact to an increase in the
biotransformation of p,p 0-DDT, as well as a decline
in the use of commercial products containing this
substance.

In our study, the other detected OCs as lindan,
alderine, dielderin and heptachlor present in various
concentration range in cat fish and tilapia. In Egypt, a
limited monitoring program conducted during 1985-
1986 showed that aldrin, dieldrin, endrin and
heptachlor, and its epoxide were among the residues
detected most often in bolti fish and catfish samples
collected from Beni-Suef and Fayoum governorates
(Dogheim et al, 1988, 1990). In contrary to our
results, the low end of the maximum range limit was
exceeded in all samples, whereas mean levels for
endrin and heptachlor were reported to be 219 and
398 ng/g ww, respectively (Dogheim ef al, 1996). In
a later study, aldrin and dieldrin were not detected in
fish samples collected in 1992 from the local
Egyptian markets in Cairo. Also, aldrin, dieldrin,
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endrin and heptachlor were not detected in fish
samples collected from Kafr El Zayat in 1994
(Dogheim et al, 1996). In the Nile River and
Manzala Lake, the concentrations of heptachlor were
reported in the range 0.07-0.16 ng/g ww (Yamashita
et al., 2000).

Our results revealed that the PCB congeners 28 and
52 could be detected in cat fish in area 1 and the PCB
congeners 52, 118 and138 could be detected in cat
fish in area 2. In tilapia, the PCB congeners 28 and 52
could be detected in area 1 and 2. These levels were
not exceeded the maximum allowable concentration
of 2000 ng/g proposed by Food and Drug
Administration, USA (US.FDA, 2001). It should be
mentioned that no maximum levels for non dioxin
like {(ndl) PCB in feed and food have been set in the
European Unicn, so far. According to Commission
Regulation (EC) No. 199/2006 {199/ 2006 EC, 2006),
maximal levels based on cumulative risk assessment
and relative toxicity regarding 2, 3, 7, 8-TCDD, have
been given only for dioxin like (dl}) PCBs. The
maximum level of 100 ng/g fresh weight for the sum
of six ndl PCBs in fish has been proposed by the
European Commission (EC) draft regulation
(AFSSA, 2007). It can be seen from the Table 6 that
mean concentration of ndl PCBs is far from European
draft maximum level (Jankovic ef al, 2008, 2010).
According to EFSA document (EFSA, 2005) more
than 90% of the ndl PCBs exposure in the general
population is via food. In Egypt, PCBs were the
second most predominant contaminants occurring in
fish samples indicating that they are ubiquitous
contaminants in the coastal marine environment of
Egypt. High concentrations in the range 180-227
ng/g ww (reported as Aroclor 1248) and 26-90 ng/g
ww (56 congeners) were found in fish samples from
El-Max (Abd-Allah and Ali, 1994) and Abu-Quir (El
Nabawi er al, 1987), respectively. Aroclor 1248
levels were reported in the rangel7 -31 ng/g ww in
fish (M. cephalus) and 1946 ng/g ww in bivalves
(Donax sp.) from coastal areas in Egypt (Abd-Allah
et al., 1998), A reference dose of 20 ng/kg b.w./d for
all 209 PCB congeners was proposed by WHO
(IPCS/WHO CICAD, 2003). This reference dose,
expressed as a tolerable daily intake (TDI) was
adopted by the French Agency for Food Safety
(AFSSA) in 2003 and 2007 (AFSSA, 2007; Baars
et al, 2004). In addition, since the sum of six PCB
congeners most commonly found in food matrices
(PCB-28, 52, 101, 138, 153, and 180) accounts for
approximately 50% of total ndl PCBs, a “‘guidance
value”’ of 10 ng/kg b.w./day could be proposed for
this group of six congeners (Arnich ef al,, 2009).

HCB fungicide and trifluralin herbicide were detected
in cat fish in areal but trifluralin only was detected in
cat fish in area 2. In tilapia, hexachlorobenzine and
trifluralin could be detected in both areas. These
levels were lower the permissible limit according to
EU, (2011). The lower concentration levels for HCB

were obtained in this study in comparison with those
of previous investigations since the average obtained
range of HCB residues level was 0.92 to 3.06 ppb.
However, the reported levels of HCB in fish species
collected from different coastal areas in Egypt during
the 1980s and 1990s was in the range 0.25-8.5 ng/g
ww (El Nabawi et al, 1987; Abd-Allah, 1992; Abd-
Allah and Ali, 1994), which is considerably less than
the acceptable tolerance levels for human
consumption. HCB levels were quantified in edible
tissues from seven marine species from the Gulf of
Naples in the southern Tyrrhenian Sea (Italy). The
concentrations of HCB ranked from not detectable to
150.60 ng/g of fat weight in the samples analyzed
(Ferrante er al, 2007). On the other hand,
concenirations of various POPs (including HCB)
were determined in tissue of marine benthic
invertebrates in Spain (Deudero ef al, 2007). The

‘results obtained for HCB showed a narrow range of

concentrations between 0.1 andl.l1 ng/g of wet
weight.

Our estimations of trifluralin in fish samples revealed
a detectable residue level in both cat fish and tilapia.
But trifluralin only was detected in cat fish in area 2
with higher levels in cat fish than tilapia. Similarly,
US.EPA, (1996) indicate that uptake of trifluralin
bound to sediment by aquatic animals (especially
animals which inhabit sediment) is likely to occur.
The latter may result from oral uptake of sediment
particles carrying trifluralin on their surface or by
uptake of trifluralin dissolving from the sediment
particles over the gills (EUTTF, 2002). Available data
indicate that trifluralin can accumulate to detectable
levels reach to 0. 290 pg/g in fish and benthic
invertebrates (US.EPA, 1996) and is stronger
accumulated by sediment living aquatic organisms as
cat fish and carp than by organisms living in the
water body (US.EPA, 2009). Information on
elimination rates indicates that the elimination rate of
trifluralin in terrestrial animals might be significantly
higher than in aquatic animals, No available data for
trifluralin in fish species in Egypt, while there were
few studies related to the soil and vegetables
mentioned the detection of trifluraline residues in
them (Mostafa ef al.,1982).

CONCLUSION

The results of this study indicated the presence of
some types of OPs, OCs, PCBs congeners, HCB and

 trifluralin pesticides in Elwasta and Mankbad, Assiut

city, Egypt to varying degrees. A general trend from
the results indicates an increase in pesticides residue
levels in the area 2 (Mankbad) than area 1 (Elwasta).
In addition, higher values were realized for the
detected pesticide residues in cat fish than tilapia in
this study. This gives a clear trend of the extent of
chemical contamination in these areas. The surprising
event in this study is the high values which realized
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for the OPs with respect to each type of fish or to the
area investigated, These results suggested that the
extensive use of these types of pesticides in the
present time in which they rapidly deteriorated and
not persist for long time in the environment,
indicating the recent and huge use in the investigated
areas. Moreover, this study, in our knowledge, is the
first Egyptian study could detected the herbicide
triflurin in fish tissues These pesticides and their
derivatives have been banned in most parts of the
world; however, the results of the study have shown
that they are still being used in Egypt.
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