Bull Fuc. Agric., Cairo Univ., 56
(2005); 189-200).

MONITORING OF PESTICIDE RESIDUES IN DRAINAGE
WATER AND FISH SAMPLES COLLECTED FROM
DIFFERENT GOVERNORATES, EGYPT

(Recetved:2. 6.2004)

By
Olfat A. Radwan and LE. Atalla

Central Agriculiural Pesticides Laboratory, Pesticides Analysis
Depariment

ABSTRACT

The objective of this study was to monitor pesticide residues in
drainge water and fish samples collected from three random locations
in four governcrates, in Egypt. These governorates are Menofya
(Sobk Eldhak village, Quisna), Sharkia (Malames Village, Menia [3)
Kamh), Giza (Bhormos village, lmbaba) and (Moshlohor). Kalyobia
The residues of acetamprid werc 7.56, 2.02. 8.20 and 4.37ppm;
abamectin 6.34, 4.52, 2.63, and 2.28 ppm; chlorphenapyt were ND,
ND, 745 and ND: clethodim were ND. 4.80, 7.81. and 2.59ppm:
residucs of dicofol were 7.93. 2.43, ND. 5.1 ppm: givphosate 2.07,
3.22, 2.6 and 3.41 ppm: oxamyl 6.29. 3.28, 4.43. and 1.46 ppm and
pymetrozin 2.77, 5.87. ND, and 4.31 ppm in drainage water laken
from Sharkia, Monefva, Kalyobia and Giza Governorates,
respeclively.

The residue analysis of the fish muscles showed pesticide
residucs of acetamprid (0.11. ND, 0.17. and 0.08 pg/100g). abamectin
(0.15, 0.04, 0.05 and 0.04 pg/100g), chlorphenapyr (ND. ND, 0.14
and, ND pg/100g), clethodim (ND. 0.33, 0.15 and 0.03 pg/100g),
dicotol (0.13, ND, ND. and 0.03 ug/100g). glyphosate (NI, 0.06,
0.05. and 0.06 pg/100g), oxamyl (0.12, 0.06, 0.06, and ND pg/100g)
and pymetrozin (0.04, 0.01, ND and 0.07 pg/i00g) from Sharkia,
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L INTRODUCTION

The cxtensive and unwise use of synthetic pesticides created
problems more serious than those for which they were originally
applied and resulted in a public anxiety concerning their effects on
the environment. The drainage water is always loaded with the
residues ol chemicals used for pest control. Fish and other aquatic life
forms living in drainage water are unable to escape from chemicals
oice they readiied the water and Have (o subinii to their phyasiological
hazards until these xenobiotics are removed from the waler by
adsorption. sedimenlation, leaching. degradation or other mechanisms
(Affi er al, 2002). The present work was directed to monitor
pesticide residues in both drainage water and fish muscle samples
collected {from four different governorates. several publications
revealed the cxistence of pesticide residues mainly organochlorine
compounds in various aquatic ecosystems (Hassan et af, 1996:
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2. MATERIALS and METHODS

2.1. Fish & Drainage water

Twenty-five Tilapia  (Oreochormis niloticus) growing in
drainage water were collected from each of the governorates under
study.

2.2. Apparatus and Reageuts

Ligquid-chromatography water model Agilent series 1100-
solvent delivery system. quartary pump,chromatograph with UV
specirophotometer detector and Cyg stainless column (4.6x250mm).
Solvent-liquid chromatography grade: (Merk company). Clkan up
cartridge: 'urge C18 cartridge with Smi acctonitryl/methanol 1:1 and
with 4mi acetonitry! followed by 3ml methylene chloride.



-191-

2.3, Extraction and clean up of drainage water samples

Drainage water samples collected from different governorates in
Egyvpt during 2003 were extracted and cleaned up for pesticide
residues analvsis.

50ml water were mixed with 50ml methylene chloride—methanol

(1:1). Resulting mixture was drawn through C; cartridge. Stream of
air (aireator) and reconstitute residucs were eluted with 1l mobile
phasc (methanol) and then determined using HPLC analysis
according to Mann (1981).

2.4. Extraction and clean up of fish samples

Fish muscles were ground and blended in a waring blender
iust 1o pulplike consistency. 200 m) Methanol/ acetone (4/1) were
added to 100g blended muscle samples, then the mixture was shaken
mechanically using electrical shaker for one hour, and filtered
through Buchner funnel. The collected solvent mixtures were
evaporaled under reduced pressure using rotary evaporator till
dryness. The residuc was quantitatively transferred into small vials
with 5m] methanol. The solvent was then evaporated ull dryness and
the vials were stored at —15C° until the clean up. Clean up was donc
on forisil column with 3 mixtures for elotion (6. 15. 50% diethyi
cther in petroleum ether) as described by AOAC (1990). Residues
were dissolved in Iml methanol and determined using HP1L.C analysis.
The conditions for the determination of pesiicide residues in ihie

Tabe (1): The condition: for the determination of pesticides by high

pressure liquid chromatography (HPLC)

Pesticides Mobile phase F.R Retention | Deteetion
ml/min bmc R, limit ng.
Abamectin 50 metharnol/1 Oacemnilryu 1 4-1] 5 |

| Acetampride &0methanol 20mcetonitryl i 2.70 D 5
Clethodim 60methancl/'40acetoniryl 1 3.45 i 5
Chlorphenapyr r70mfsthanolf'l’wGacctonit[yl 1 ERTHE 5
Pymeirozin 40methanol/60acetonitryl ! 2.811 5
Dicofol i 3methanol/85acctonitryl 1 2.94 5
Oxamyi 100 methanot 1 3.31 3
E(j lvphosate } dmethano] "'90acct0ni1r§ﬂ 1 2.59 5
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drainage water and fish muscles by HPLC are presemed in Table (15
The Dala oblained were analyzed statisiscally, Means
standard deviations and standard errors were calcuiated according o
Selvin (1990).
3. RESULTS AND DISCUSSION

Data in Table (2) and Fig. 1) indicate the presence of
negligible residucs of pesticides in drainage water samples from four
different governorates in Egypt during 2003. The average of the
detected pesticide residues in these governoraies were as follows: El-
Sharkia drainage water samples contatned acetamprid 7.5 ppm.
abamectin 6.4ppm. dicotol 7.9 ppm.. zlyphosate 2.1 ppm. oxamyl 6.3
ppm and pymetrczin 2.8 ppm., while in Mencfiz drainage wacer
pesticide residues were (2.1. 4.5, 4.8, 2.4, 3.2.3.3, and 5.9 ppm for
acctamprid, abamcetin, clethodim. dicotol. glyphsate, oxamyl, and
pymetrozin.

The pesticide residues were 8.2ppm for acetamprid, 2.6 ppm
for abamcctin, 7.5 ppm chlorphenapyre. 7.8 ppm for clethodim. 2.6
ppm for glyphosate and 4.4 ppm for oxamyl. in analyzed drainage
water samples from Kalyobia. Pesticides in the drainage water
samples collected from Giza Governorate were acetamprid (4 4 ppm).
abamectin {2.2ppm). clethedim (2.6 ppm}). dicofol (5.1 ppmi.
glyphosate (3.4 ppm). oxamyl 1.5ppm and pymetrozin (2.6ppm).
while the dicofol and clethodim were not found in the samples
collected from Kalyobia and Sharkia Governorates, respectively.
Chrphenapyre was not detected in drainage water collected from
all Governorates except for Kalvobia Governorate. These results
indicate thal some pesticides were not detected under this condition
as aldicarb, carbofuran, cadusafos, diazinone. fenamiphos,
fenpyvroximatc. fentrothion, malathion, methomyl, prothicfos and
thiobedndazol in the dranaige water samples collected from Sharkia,
Monolya, Kalyobia and Giza Governorates during 2003 in LEgypt.

These results ure in agreement with those cbtained by Hassan
et al., (1996} who monitored the pesticide residues in water samples
collected Irom the River Nile. The samples did not comam
appreciatrle amounts of organcchiorine residues, and it was conciuded
that there is no risk to human health. The same trend was found by
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Table (2):Pesticide resdues detected in drainage water and Oreochormis niloticus  Fish museles samples
collected from different governorates during (2003).

Source of samples
Peslicides
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Fig (1) Pesticide residues detected in drainage water samples collected from different
governorates during 2003



-195-

was found by several invesugaiors, iwaila ef ui, (1995) wiw
considered the maximum residue level of pesticides in water. It
could be mentioned that such levels are available only for
drinking water {WHO, 1984), whilc there 1s no available data
for drainage water.

Accordingly, the high levels in water represented in Table
(2), and Fig. (1} should be considered for risk and hazards
asscssments, Zidan et al., (2002) monitored the pesticide residues in
water at Kalyobia Governorate. As for ground water. organochlorine
pesticide residues were detected in low concentration in some areas
and seasons. Abd El Motaleb and Radwan (2003) identified and
determined the pesticide recidues in fich harvested trom rice field
water from Sharkia Governorate, The residue analysis of water and
fish tissues revealed abamectin insecticide. On the contrary the
fenpyroximate, carbofuran and atrazin were not detecied in both
water and fish tissues.

3.1. Pesticides residue in fish muscles

Data in Table (2) & Fig. (2) indicate the pesticide residues in
the drainage water and the muscles of fish grown in drainage water
collected from four governoratcs in Egypt during 2003. Data
conceming the existence of detected pesticides were 0.11, 0,13, 0.13.
0.12 and 0.04 pg/100g tish muscies sampies collected irom Shrarkia
Governoratc  for acetamprid. abamectin.  dicofol, oxamyl and
pymetrazin, respectively;. The pesticide tesidues were 0.17, 0.05,
0.14,0.15,0.05 and 0.06 pg/100g in thc muscles of fish samples
collected from Kalyobia Govcrnorate, for acctamprid, abamectin,
chlorphenapyre, clethodim, glyphosate and oxamvi, respectively.
Data in the same table indicate that in general, fish muscle samples
collected from Giza Govemorate contain 0.08, 0.04, 0.03, 0.03, 0.06
and 0.07ug/100g of acetampride, abamectin, clethodim, dicofol,
glyphosate and pymetrozin, respectively. While the data in the same
table show that in general fish muscle sampies collected from
Menotfya Govemorate contain 0.09, 0.03. 0.0, 0.006 and 0.0]
ug/100g of abamectin clcthodim, glyphosate oxamyl and pymetrozin,
respectively. The same trend was found by several investigators, (El-
Elaimy et al., 1996, Hassan et al., 1996; Badawy 1998; Osfor, er al,
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Fig (2) Pesticide residues detected in fish samples collected from drainage water in

different governorates during 2003
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1998 ANfl #r of, 2002 and Abd Bl Motaleb and Radwan 2603).

In conchysion. the results obtained in the present study
suggested that the pesticide residues of acetamprid, abamectin
chlorphenaphyre.  clethodim.  dicofol.  glyphosate,oxamy!  and
pvmctrozin lead to sercious effects in fish contaminated with
pesticides. There is no available information about the maximum
residue level (MRL's) of acetamprid, pymetrozin and clethodium but
the maximum residue level (MRL’s) of abamectin. chlorphenapyre
dicofol, glyphosate and oxamyl were reported m cattle meat by
(CAC.1994)as 0.01. 0.7, 3. 1.75,and 0.03 mg/kg body weight
respectively.

The residue concentration of glyphosate, dicofol and
chiorphenaphyre  m  fish  muscles collected from  different
governorates under this study were lower than MRL's. In contrast the
residue concentration of oxaml and abamectin in fish muscles
collected from the same governorates were higher than MRL"s while
the MRL’'s of clethodim, pymetrozin and acetamprid were not
reported (CAC. 1994).
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