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EXISTENCE AND DISTRIBUTION OF CERTAIN PESTICIDE
RESIDUES AND METALS IN BAGRUS BAYAD FISH
FROM PUBLIC MARKETS OF KALUBIA
GOVERNORATE, EGYPT

Zidan,Z. H. '; K.A. Mohamed'; A.E. Bayoumi'; M.I, Abdel-Megeed'
and G. Gupta®

ABSTRACT

The existence and distribution of certain pesticide residucs and metals in the
muscles and vescera of Bagrus bayad fish collected from the three main public
markets locates at Kalubia governorate, Egypt during the four seasons of the year
2000-2001 were determined. Data indicated that the number of detected pesticides
were varied from muscles to vescera, season to season and from location to the
otber. A different trend was recorded between muscles and vescera contamination.
It seemed difficult to interpretate clear trend/pattern of pesticides residues in both
muscles and/or vescera of fish samples in relation to season and location factors. In
general, the detected amounts of pesticides were below the maximum residuc limits
with few exceptions. The obtained results indicate the existence of some metals in
the muscles of the collected fish samples. The detected elements were Mn, Cu, Pb,
Ni and Co. Both of Co and Fb were only detected in the samples collected at au-
tumn, whereas the other metals were detected in all the other seasons and/or loca-
tions. Manganese was found in the highest amounts in the analyzed fish samples.
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INTRODUCTION pesticides and polychlorinated biphenyls

{PCBs) are world wide distributed or-

In Egypt, waste waters and agriculture
drains containing pesticide residues are
discharged into the river directly. In addi-
tion, despite the wide spread use of pesti-
cides in agriculture, data on their accumu-
lation in fish exposed to contaminated
water are still lacking. Organochlorine

ganic pollutants. Such compounds are
characterized by high stability and may
lead to marked changes in the aquatic
ccosystem (Bjerk and Brevik, 1980).
Uptake and accumulation of these pesti-
cide residues by microorganisms and fish
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led to the build up in the food chain
(Macek and Korn, 1970).

In recent years, the use of chlorinated
hydrocarbons and some other hazardous
compounds has been drastically banned
but concern remains about the continuing
existence of these toxicant s in the aquatic
ecosystem posing hazards to public
health. On the other hand monitoring of

_chlorinated hydrocarbons and other pesti-
cide residues in fish reflects long term
exposure since they degraded slowly, if
at all (Lieb e al 1974 and Leiker ef ol
1991). In addition, monitoring of metals,
in fish reflects long term exposure since
they accumulate inside the fish organs
(Zayed et al 1994; Abdel Naser e al
1996 and Seddek et al 1996).

The present investigation has been
undertaken to monitor and clarify the
existence and distribution pattern of some
chlorinated pesticides residues and metals
in fish samples collected from different
public markets at Kalubia governorate,
Egypt during 2000/2001 seasons.

MATERIAL AND METHODS

1. Samples collection and preparation

Fish samples were collected at ran-
dom from different markets locates at
Kalubia govemorate during the period
Sepember, 2000 — August, 2001, Five
samples of Bagrus bavad fish were taken
from each market, 500 gram each and
transferred to the laboratory for pesticide
residues and metals analysis. Fish sam-
ples were washed with clean tap water to
remove mud. The head, tail, fins, and
internal organs werc removed. Analysis
were carried out on muscle tissues and

vescera for determination of pesticide
residues and muscles only for heavy met-
als determination.

2. Pesticide residue analysis

Extraction of pesticides residues was
carried out using acetonitrile - petroleum
ether partitioning. Clean up was done on
florisil column with three mixtures for
elution (6, 15, 50 % diethyl ether in
petroleum  ether) as described by the
Anonymous (1990).

GC (Shimadzu, 12-A) analysis equ-
ipped with FID and ECD detectors was
used for separation and identification of
the studied pesticides. The separated data
of the studied pesticides are tabulated in
Table (1) and the operating conditions for
the GC were as follow:

Sixteen organochiorine insecticides
were separated on GC column packed

with 2% Dexile on sumikasorb,
- Temperature
Oven temp. prog.  180-250°C (2°C/min)
Inj/Det Temp.  250°C
(Gas pressure
Carrier gas N, 1.5 kgfem?
Burner gas H, 1.0 kg/em?
Air 0.5 kgfom®
Aftenuation 10x5

Fifteen pesticides belongs to different
functional groups (fungicides, herbicides,
acaricides and insecticides) were also
separated on GC column packed with 3 %
silicon OV-101 on chromosorb Q.

Temperature:
Oven temp. prog. . 180-250°C (2 °C /min).

Inj/Det. Temp. 250°C.
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Tabie 1. Separation of certain pesticides on gas liquid chromatography GLC.

Compound Rt Area/10000 The weight  Separation fac-
_ {Hg) tor (R}
a-HCH 4.942 9.3 0.493 2,533
f-HCH 6.435 9.5 0.521 2.66
Delta-HCH 7.648 127 0717 1.79
Heptachlor 8.427 332 1.43 112
Aldrin 10.433 2153 0.686 245
Heptachlor-epoxide 12.82 12.1 0.498 2.89
o.p-DDE 14.87 36.2 0873 2.5%
cis-Chlordane 15.69 0.7 6.323 0.95
p.p-DDE 17.5373 46.3 1.069 2.59
o.p’-DDD 18.485 353 0.868 1.11
Endrin 15.282 328 2,028 1.08
o.p’-DDT 20.633 34.7 0.887 1.63
p.p-DDD 22.1 111.7 2.648 1.4
pp-DDT 24.545 19.4 0.496 0.98
Mirex 28.903 348 1.931 3.58
Endrin-keton 29.918 18.7 0.569 1.04
Thiram 2.513 12.86 1.82 2.14
Benefin 2.898 16.26 042 1.03
Fenitrothion 5.677 22.60 3.0 6.35
Parathion 6.32 13.98 0.27 1.84
Profenofos 8975 17.32 2.58 4.39
Benalaxyl 11.287 2529 0.83 4.0
Fenpropatrin 13.892 26,77 0.73 4.12
Pyridaben 15955 16.55 1.17 3.88
Alpha-methrin 17.335 26.89 0.83 230
Etofenprox 21.0 13.27 2.17 3.72
S-fenvalerate 247 47.98 1.83 1.68

* Rt. = Retention time in nunutes
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3. Metals Analysis

Muscle tissue samples of Bagrus ba-
yad fish were taken aficr preparation for
trace metals analysis of “vn, Cr. Co. Pb
and Ni by using Atomic Absorption
Flame Emission Spectrophotometer (Shi-
madzu, AA-6200) (AOAC, 1990).

RESULTS AND DISCUSSION

Data concerning the existence and
distribution of detected pesiicides (ppb)
in the muscles and vescera of Bagrus
bavad fish samples collected from the
three main public markets locates at
Kalubia governorate during the four sea-
sons are tabulated in Tables (2 and 3).
Data on the detected metals, in fish mus-
cles are tabulated in Table (4).

1- Pesticides residues in fish muscles

Data in Table (2) indicate that pesti-
cide residues increased in number and
amount in the muscles of fish collected
from Benha market followed by that of
Benha, Kalub El-Balad and Shebin El-
Kanater with mean values of 19.4, 14.56
and 12.68 ppb, respectively. This may be
due to the existence of much more indus-
trial factories, large agriculture areas,
unconditional sanitation and many
sources of contamination in this citv. As
for seasonal distribution, data in the same
table indicate that, in genperal, fish sam-
ples collected in Spring were found con-
taining more amounts and mumbers of
pesticides. This was pronounced with the
three studied sites. As for Eiznha site. two
pesticides were found during the four

seasons, the 1" was parathion which was
banned since 1985, but monitored in
amounts of 88.66, 25.00, 55.00 and 21.00
ppb. at Autumn. Winter. Spring and
Sumner, respectively, The second com-
pound was the pyrethroid fenpropathrin
which is widely and illegally vsed for
controlling insccts and spider mites dur-
ing Summer. It was detected in amounts
of 11.00, 72.06, 19.90 and 75.00 ppb at
the same seasons, respectively. Thiram,
benefin, berolaxyl, S-fenvalerate and
p.p"-DDD were not detected in any of the
analvzed samples. p,p'-DDT, o,p-DDD,
o,p’-DDE and profenofos were found in
Autumn samples only, i.e. 27.80, 13.00,
68.55 and 61.00 ppb, respectively, S-
feavalerate and endrin were found in
spring samples, reached 89,10, and 90.10
ppb, respectively. Cischlordane was
found in summer (76.00 ppb). It is inter-
esting to notice the less contamination by
organochlorine insecticides compared
with the other pesticides with different
functional groups. The same irend of re-
sults was noticed with Kalub El-Balad
fish samples. The numbers of pesticides
detected in muscles were 5/22, 7/22, 9/22
and 6/22 during Autumn, Winter, Spring
and Summer, respectively. The total pes-
ticides amounts reached 162.05, 391,30,
461.55 and 266.15 ppb at the same sea-
sons, respectively. Autumin samples
showed the existence of fenpropathrin, p-
HCH. aldrin. ¢,p -DDT and p,p -DDD,
reached 62.00, 13.80, 35.50, 19.00 and
31.75 ppb, respectively. '

In Kalub El-Balad, two organochlori-
nes were detected in Winter fish samples
only, i.e. f-HCH and heptachlor (43.00
and 53.50 ppb). Also, two pyrethroids
were found in muscles. namelv fen-
propathrin and alpha-methrin (20.30 and
51.10 ppb). Two organophosphorus were

Annals Agric. Sci.. 48(1). 2003
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Table 2. Detection of some pesticide residues (ppb) in the muscles of Bagrus bayad fish samples collected from different
markets of Kalubia governorate during September (2000) to August (2001).

Shiebin El-Kanater Kalub El-Balad Bonhs
Pesticides
Autumn Winter Spring Summer Autumn Winter Spring Summer Autumn Winter Spring Summer

Alpha-HCIHT 3 (0190 WD 3210100 ND ND ND 80004 Q.0 NI 91 00+ 0.0 ND 520 x00Q ND
[3-HCTRE 30.5048.58 33101240 ND ND 138044 43.00£0.0 ND NI ND 3800£0.0 1880100 ND
Teptachlor ND ND ND ND ND 5350t 00 ND NI NI A0+ 00 74301400 ND
Aldrin ND ND ND ND 35.50+ 0.0 ND 9310100 2300400 <48.00 £ 0.0 ND 3550100 19.20£0.0
Hept-cpoxide ND 340000 ND ND ND ND 81.00 + 0.0 ND NI} 11.20 + 0.0 108.00+0.0 ND

op DIDE BOOOII0 G Pl o NI NI N NI NI Pty OR SIS N NI NI
wrs-chlordane ND HD ND ND ND NI ND kY ND ND NI 76,001 00
p.pHDE. ND NID ND ND ND ND ND B3(k + 00 ND 4140+ 0.V ND 58.00£ 0.0
o.p-DRD ND ND ND ND ND ND 2110+ 6.0 3500400 13.00%00 ND ND ND
Lindinn ND ND ND ND ND ND ND WD ND WD 0 10£0.0 ND

0 -DOT ND 91.80£00 ND ND 19001+ 0.0 N ND NI ND ND 43.80£22.2 ND

2.4 -DDD 600 0.0 ND 35101 0.0 15100400 31.75£14.7 ND ND NI ND ND ND ND

pp DDT ND ND ND WD ND ND ND ND 2780£52 ND ND ND
Data represents mean of 6 samples © Sul Dev., NG Not deteeted under limits o detection £1 ppb) Other pedicndes tha et delected at alt in the cotlected samples: Etafenpros,
Dl HORL Mizex and Endu-betons Aatwmn: 21420002 (10-11-12/2000), Winter, 20082-2003 (1223720000 Spoay 2322000 (4-5-002001) and Sununee 20062109 (18-
/2001 .
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Table 2. Cont.

Pesticides Shebin El-Kanater Kalub El-Balad Banha
Autun Wil Vg Saminel Aulunin Wine Hprg ey Al Wintei g Sunten
Thiram ND ND NI 300100 ND NI ND T6.00:+ 0.0 ND NI ND ND
Tenefin ND ND 63501 0.0 ND ND 300100 6450400 ND ND ND ND ND
Fenitrothion ND 3634178 2785138 ND ND 4910400 265000 4615-258 ND 10500100 3340206 TLOUEGO
Parathion ND ND 47.40 £28.2 ND ND 91.10£ 0.0 30.80%£0.0 NI 66+371 250000 550000 21.00£00
Profenofos 2600+ 0.0 ND ND ND ND NI ND ND 61.0+3.0 ND ND ND
Bernslaxyl D ND ND ND ND ND ND NN ND NI NI NI
lenpnopatiuin NI S0l IR G 19800 L0 Nb C2ON L0 25000 d3ve o0 Ao 10 L QU F200t38 8 lybu 1 2l dmoon
Alphamethein ND ND NI NI ND 511000 20651102 ND WD N ND ND
B-fenvulerate NI 105.400.0 ND ND ND ND ND ND WD ND 89,101 0.0 ND

Data represents mean of 6 samples + Std. Dev., ND: Not detected under limits of detection (1 ppb). Other pesticides that not detected a1 all in the collected samples: Etofenprox,
Delta-HCH, Mirex and Endrin-keton. Autumn: 21/9-20/12 (10-11-12/2000), Winter: 20/12-21/3 (1-2-3/2001), Spring' 21/3-20/6 (4-5-6/2001) and Summer 20/6-21/9 (7-8-

912001)

s
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Table 3. Detection of some pesticide residues (ppb) in the vesceral of Bagrus bayad fish samples collected from different
markets of Kalubia governorate during Septeniber (2000) to August (2001).

Shebin El-Kanater Kalub El-Balad Banha
Pesticides
Autumn Winter Spring Sutnmer Auvtumn Winter Spring Sumimer Autumn Winter Spring Summer
Alpha-HCH 22733+1824 NI ND ND ND ND 5200401 NI 13.00L0.0 ND ND ND
pHe 215.00£0.0 ND ND 63.50£10.5 ND ND NBb 23.0010.0 ND ND 3900000 ND
Heptachlor ND ND ND ND ND ND ND ND ‘ND ND ND ND
Aldrin ND ND 8410100  81.00+0.0 135.50zi85 ND 4010400 43.0020.0  28.0040.0 ND ND ND
Hepl-epoxide N ND ND ND ND ND ND ND ND ND ND ND
o DR N 2680000 3200L00 6400100 ND ND ND ND 112506565 4560100 ND NI
ciy-chlordane ND ND ND ND ND ND ND NL ND ND ND ND
1.0 -DDE ND ND ND 105.00+0.0 ND ND 91.0010.0 ND ND ND ND ND
a.p-PDD 81.0010.0 ND 46.0040.0 ND ND ND ND ND ND 1250200 B3I.ODiOD 2710100
Fadon NI NI ND ND ND ND ND 8700100 NI ND ND ND
wp DT ND 14.80£0.0 .ND NI ND ND 71.0040.0 ND ND N 400100 32004 0.0
DD ND 70.30£0.0 ND ND ND ND ND NI ND 16 A+0.0 ND ND
p.p-D0T 34.10£0.0 ND ND ND ND ND ND N> 515.00400 ND ND 300t 00

17 represents mean of & samples + §td. Dev,, ND: Not deteeted under limits of detection (1 ppb). Other pesticides that not detected at alt in the collected samples: Elofenprox,
1Deha-HCH, Mirex and Endsin-keton. Autuma: 21/9-20/12 (10-11-1272000), Wimter, 200122173 (1-2-3/2001), Spring. 21/3-20/6 {+5-6/2001) and Stmmer 206209 (7-8-

9:2007).
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Table 3. Cont.

1434

Shebin El-Kanater Kalub El-Balad Danha
Pestieides
Auturmn Winter Spring Summer Auumn Winter Spting Summer Autumn Winter Spring Summer

Thiram 63.75£40.4 ND N ND 18.00£ 0.0 6260 0.0 NI N NI ND ND ND
Denelin ND 4500+ 0.0 53.00% 0.0 ND ND : 17.00£00 3970t 0.0 NI NI 10800t 0.0 ND ND
Femtrothion ND T6.15118.2 52001 0.0 415+ 283 4850126.5 ND WD ND 233.00:208.0 45101 1.9 BL00Ot00 ND
Parathion ND ND N 1160 00 ND 4635196 ND IRy 00 NI 15330+ 0.0 NI 30000
Protenolds ND 9001 0.0 ND ND 2800k 00 ND ND ML 121.504109.5 ND ND 24.00 £ 0.0
Bunolaxyt ND ND ND 800+ 00 ND ND ND ND ND ND ND ND

Tenpropathrin -~ 31.85£7.2 13701 54 53.50142.2 2600+ 0.0 ND ND 3905 £139 51004 00 15450+ 865 8600+ 0.0 9550543 23.00100
Alpha methrin ND ND Y6 150G NI WD NI NI Ty N NhY QON OO 2600100

S-fenvalerate ND 16.50020.0 81000 N ND ND 800500 MY N NI NI N

Data gepresents mean of 6 samples £ Std. Dev, ND: Not detected under limits of detection {1 ppb). Cther pesticides that not detected at all in the collected sunples' Etofénprox,
Drelta-HCH, Mirex and Endrin-keton. Autwmn: 21/8-20/02 (10-11-12/2000), Winter: 20/12-2§/3 (1-2-3/2001), Spring. 21/3-20/6 (4-5-6/2001) and Summer 2006-21/9 (7-8-
942001).
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detected in Winter fish samples: feni-
trothion and parathion (49.10 and 91.10
ppb) in addition to the fungicide benefin
(83.00 ppb). Spring samples were found
contained the greatest numbers and
amounts (9/22). Detected pesticides in-
cludes benefin, fenitrothion, parathion,
fenpropathrin, alpha-methrin, «-HCH,
aldrin, heptachlor-epoxide and o,p -DDD.
Their concentrations were 64.00, 26.50,
30.80, 43.90, 20.65, 80.00, 93.10, 81.00
and 21.10 ppb, respectively. Six pesti-
cides were detected in summer samples,
i.e. thiram, fenitrothion, fenpropathrin,
aldrin, p,p"-DDE and o,p’-DDD. Their
amounts were of 76.00, 46.15, 3.00,
23.00, 83.00 and 35.00 ppb, respectively.

As for Shebin Fl-Kanater site, data in
Table (2) indicate contamination of fish
by less numbers of pesticides than the
other two sites, reaching, 5/22, 7/22, 6/22
and 2/22 during Autumn, Winter, Spring
and Summer, respectively. The mean
values of pesticide residues being 34.70,
73.72, 68.66 and 77.00 ppb in positive
samples only. Thiram and p,p-DDD
were the only pesticides found in summer
samples (3.00 & 151.00 ppb). Feni-
trothion and fenpropathrin were detected
in Winter and Spring, with mean values
of 34.63 & 27.85 ppb (fenitrothion) and
56.00 & 198.00 ppb (fenpropathrin).
Three pesticides were detected in spring
samples only, namely, benefin (64.50
ppb), o-HCH (47.40 ppb). Two organo-
phosphorus compounds were found in
spring samples, i.e. fenitrothion and para-
thion (27.85 & 47.40 ppb). Fenpropathrin
was the only pyrethroid detected in fish
muscles in spring (198.00 ppb). Our find-
ings are in agreement with that obtained
by EI-Dib et al (1996); Hassan et al
(1996); Holladay et al (1996); Badawy
(1998) and Osfor et af (1998).

2- Pesticides residues in fish vescera

Data in Table (3) indiacte different
trend of total pesticide residues in vescera
of Bagrus bayad compared with muscles,
Fish from Shebin El-Kanater was con-
tained the highest number and amount of
pesticides contrary to the finding in mus-
cles, i.e. 1740.13 and 1115.48 ppb, re-
spectively. The numbers of compounds
reached 30/88 and 20/88 in vescera and
muscles, respectively. The corresponding
values in Benha fish were 26/88 &
935.85 ppb, while Kalub El-Balad fish
revealed 19/88 & 928.8 ppb compared
with 32/88 & 1707.07 ppb (Benha} and
27/88 & 1281.05 (Kalub El-Balad) in
vescera and muscles, respectively, Also,
the numbers of pesticides detected were
varied from season to season and from
location to the other. it reached 6/22,
7/22, 6/22 & 7/22 (Bemha), 4/22, 3/22,
7/22 & 5/22 (Kalub El-Balad) and 6/22,
8/22, 8/22 & 8/22 (Shebin El-Kanater)
during Autumn, Winter, Spring and
Summer, respectively. This indicate the
high content of pesticides in vescera of
fish collected during Spring and Sumimer,
while the least contamination occurred
during Autumn. The corresponding total
amounts of pesticides detected reached
117.75, 328.50, 351.50 & 138.00 ppb
(Benha), 230.00, 12595, 34085 &
23200 ppb (Kalub El-Balad), 653.03,
272.25, 414.85 & 400.00 ppb (Shebin El-
Kanater) at the same seasons, respec-
tively.

Considering pesticides amount-season
relationship, it could be noticed that cer-
tain compounds were detected in high
amounts than the others. At Benha site,
autumn samples of fish were found con-
tained fenitrothion, profenofos, fen-
propathrin and o,p -DDE, with concentra-

Annals Agric. Sci., 48(1), 2003
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tion of 233.00, 121.50, 154.00 & 112.50
ppb, respectively. Winter sampies con-
tained benefin, fenitrothion, fenpropathrin
and o.p'-DDE, being 108.00, 45.10,
86.00 and 45.60 ppb, respectively. Seven
compounds were detected in summer, but
in lower amounts (3.00 — 32.00 ppb),
while six products were found in Spring,
five of them were existed in high
amounts, i.e. fenitrothion, fenpropathrin,
o.p-DDD and o,p"-DDT (81.00, 95.50,
83.00 & 44.00 ppb, respectively).
Samples from Kalub Ei-Balad showed
different trend of pesticide residues,
where fenitrothion and aldrin were found
in Autumn samples at high amounts
reached 48.50 & 135.50 ppb, respec-
tively, while thiram and profenofos were
found in Iow concentrations (18.00 &
28.00 ppb). Three pesticides thiram,
benefin and parathion only were detected
in vescera of fish collected at winter. with
concentrations of 62.60, 17.00 & 46.35
ppb, respectively. Among the seven pes-
ticides detected in samples collected dur-
ing Spring, benefin, fenpropathrin, o-
HCH, aldrin, p,p-DDE and o,p-DDT
were detected in high levels, 39.70,
39.05, 52.00, 40.00, 91.00 and 71.00 ppb,
respectively. Fenpropathrin, aldrin and
endrin were found in vescera of fish col-
lected in Summer with concentrations of
51.00, 43.00 & 87.00 ppb, respectively.
As for Shebin El-Kanater, data in Ta-
ble (3) indicate the detection of same
numbers of pesticides (8/22) in the sam-
ples coliected during Winter, Spring and
Summer, while less number was found in
Autumn (6/22). The corresponding
amounts of total residues reached 272.23,
414.85, 400.00 and 653.03 ppb, in the
same seasons, respectively. The com-
pounds which were found in great
amounts were thiram, a-HCH, B-HCH &

op-DDD (Autumn 63.75, 227.33,
215.00, 81.00 ppb), benefin, fenitrothion,
pp-DDD (Winter 45.00, 76.15, 70.30
ppY), benclin, fenitrothion, fenpropathrin,
S-fenvalerate, aldrin and o,p'-DDD
(Spring, 53.00, 52.00, 53.50, 78.10, 81.10
& 46.00 ppb) and fenitrothion, B-HCH,
aldrin, 0,p-DDE and p,p-DDE (Summer,
41.50, 63.50, 81.00, 64.00 & 105.00 ppb),
respectively.

Reviewing the above mentioned re-
sults, it could be concluded the difficulty
1o interpretate clear trend/pattern of pesti-
cide residues in muscles and/or vescera of
fish samples in relation to season and
location factors. In general, the detected
amounts of pesticides were found below
the maximum residue limits with few
exceptions.

In the four seasons, the total pesticide
residues in both muscles and vescera
reached 2855.61, 2209.85 and 2642.92
ppb in the fish collected from Shebin Ei-
Kanater, Kalub Ei-Balad and Benha, re-
spectively. Such amounts were seasonally
distributed as 826.53, 648.28, 826.80 and
554.00 ppb (Shebin El-Kanater), 529.10,
288.00, 732.15 and 498.15 ppb (Kalub
El-Balad) and 526.76, 685.26, 972.60 and
458.20 ppb (Benha) at autumn, winter,
spring and summer, respectively. Since
the compound may be found in muscle,
while absent in vescera, the calculation of
percent distribution ratio between the two
portions of the body seems unreliable.

The existence of pesticide residues in
fish tissues found in this study was in
agreement with those reported by several
investigators, i.e. Leiker &f al (1991); El-
Dib et al (1996); Hassan et al (1996);
Holladay et al (1996); Badawy (1998)
and Osfor ef al (1998).

In conclusion, the present monitoring
study proved that the contamination of

Annals Agric. Sci., 48(1), 2003
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Bayad fish Bagrus bayad in Kalubia was
not serious. The current acceptable daily
intake (ADI) values were adopted by,
0.56 mg for ¢, B and Delta - HCH, 0.007
mg for heptachior and aldrin, 1.4 mg for
DDT, 0.035 mg for chlordane, 0.35 for
fenitrothion and 1.4 mg for fenvalerate/70
kg human adult. In the USA, the recom-
mended levels in fish for the protection of
piscivores are that total DDT should not
exceed 1 mg Kg" and that of aldrin, diel-
drin, endrin, chlordane, lindane,
toxaphene and endosulfan should not
exceed 0.1 mg kg ™' net weight of whole
fish either singly or in combination
(EPA, 1973). The chlorinated hydrocar-
bon level monitored in the present inves-
tigation were substantially far below the
U.S. Food and Drug administration
guidelines; 5 ppm Z DDT, 0.3 ppm diel-
drin and endrin. Taking these levels as a
guide, it could be concluded that the
monitored levels of organochlorines in
fish samples from Kalubia are not high
enough to cause any hazard and impact
on public health.

However, the existence of the de-
tected pesticide residues may be ex-
plained by the extensive use of pesticides
of various groups, especially insecticides
and fungicides in various seasons which
highly affecting the water quality and
thus reach to the fish muscles and vescera
according to their lipophilic nature which
make them penetrate and accummulate in
the selected organs of the studied fish,

3- Distribution of metals in the muscles

Data in Table (4) indicate the occur-
rence of different pattern of metals distri-
bution in the three studied sites and sea-
sons. Cobalt and lead were detected in
muscles of bayad fish collected daring

Antumn from Kalub-El-Balad only (0.10
ppb).

The other sites and scasons were
found free of cobalt residues or contained
in amounts below the level of detection.
The other three metals were found in atl
sites and seasons, but in different
amounts. Nickel was found in high
amounts during Summer (Shebin El-
Kanater) and Winter (Kalub El-Balad and
Benha). Their concentration values were
0.06, 0.04 and 0.04 ppb, respectively.
Copper was found in the highest amount
during autumn and spring at the three
tested sites, i.e. 0.04 & 0.04 ppb (Shebin
El-Kanater), 0.05 & 0.07ppb (Kalub Ef-
Balad) and 0.06 & 0.07 ppb (Benha) in
muscles of fish collected during autumn
and spring, respectively.

it is interesting to notice the detection
of considerably high amounts of manga-
nese than the other elements. The highest
values were recorded during Spring (0.29
ppb), Winter (0.46 ppb) and Summer
(0.23 ppb) in samples from Shebin El-
Kanater, Kalub El-Balad and Benha, re-
spectively. The other seasons showed
slightly less amounts, i.e. 0.25, 0.19 &
0.21 ppb during Summer, Winter and
Autwmn of Shebin El-Kanater, respec-
tively. Kalub El-Balad samples showed
0.18,0.29, 0.46 & 0.14 ppb during Sum-
mer, Autumn, Winter and Spring, respec-
tively. Benha samples showed 0.23, 0.11,
0.14 & 0.15 ppb from Summer, Winter,
Autumn and Spring, respectively. The
contamination of fish by high amounts of
metals was reported by several investiga-
tors, i.e, Zayed e al (1994); Abdel
Naser e af (1996) and Seddek o al
(1996).

As for the detected metals in abnor-
mal high concentrations in muscles of
fish, this may be attributed to the
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Table 4. Detection of some clements (ppb) in the muscles of Bagrus bayac fish samples
collected from different markets of Kalubia governorate during September

(2000} to August (2001).
Station Season Metals (ppb)
Mn Cu Pb Ni Co
Autumn 0213011 0042005 ND 0L ND
g 2 Winter  0.1940.14 0224030 ND  002#001 ND
g ;:2 Spring  0.2940.19 0.04+003 ND 001001  ND
m Summer  0.2540.13 0.0320.03 ND  0.06+0.03 ND
Averagefyear  0.235  0.0825 - 0.025 -
- Autumn  0.2940.09 0.05+0.04 0.01+0.01 0.0240.02 0.0120.02
§ Winter  0.46+0.05 0024001 ND  0.06:0.06 ND
E Spring  0.1440.05 0.0740.04 ND  0.02+0.02 ND
§ Summer  0.18£0.06 0.03:0.04 ND 0041004 ND
Averagelyear 02675 00425 00025  0.035 0.0025
Autumn  0.14+005 0.06£004 ND 0032003 ND
. Winter  0.1140.10 0.0320.02 ND 0044005 ND
e Spring  0.1540.12 0.0740.01 ND 001002 ND
a Summer  023%0.15 0058001 ND  001+001  ND
Averagelyear  0.1575  0.0525 - 0.0225 -

ND; Not Detected., Autamn : 21/9-20/12 (10-11-12/2000), Winter: 20/12-21/3 (1-2-
3/2001), Spring : 21/3-20/6 (4-5-6/2001) and Summer date: 20/6-21/9 (7-8

aggregate amounts of these metals from
different sources, i.c. pesticides, fertiliz-

ers and waste water from different indus-
tries which make them to be exist in the
water resources and reach to the fish or-

gans.

In general, such amounts of metals
detected in fish muscles in our study were

less than that reported by the Standard
for Organic Food and Farming, (1997).

ACKNOWLEDGMENT

Last but not least T would like to ex-

press our thanks and appreciation to Su-
preme Council of Universities for their

Annals Agric. 8ci., 48(1), 2003



Pesticides and metals residues in Bagrus bayad fish

continuous help and kind support during
the course of the project.

REFERENCES

Abdel-Nasser, M.; A.A. Shaaban; MLA.
Scham and M.M. Sayed (1996). Levels
of some heavy metals in fish caught from
river nile at Assiut Governorate, Egypt.
Assiut Veterinary Medical Journal 34:
68-84,

Anonymous (1990). Official methods of
analysis. Multiresidues method. General
methods for organochlorine and organc-
phosphorous pesticides. Assec. QOfficial
Aanal, Chem. 1: 278-279.

AOAC (1990). Metals and other ele-
ments at trace levels in foods. In; Official
Methods of Analysis, 15* Ed, pp. 237-
273. Arlington, Virginia, USA,

Badawy, M. L (1998). Use and impact of
pesticides in Egypt. Int. J. Environ.
Health Res. 8 (3): 223-239.

Bjerk, JE. and E.M. Brevik (1980).
Organochlorine compounds in aquatic
environment. Arch. Environm. Contam.
Toxicol. 9: 743-750.

El-Dib, M.A,; LA, El-Elaimy A. Kolb
and S.H. Eloma (1996). Activation of in
vivo metabolissm  malathion in male
Tilipia nilotica. Bull, Environ. Contam.
Toxicol. 57 (4): 667-674,
Environmental Protection Agency
(EPA) (1973). Ecological Research Se-
ries, Water Quality Criteria 1972 Wash-
ington D.C., XIX. p. 594.

Hassan, LM.; M.F. Khallaf; Y.A. Ab-
del-Daim and M.T. ibrahim (1996).
Organochiorine pesticides residues in
water and fish from the river Nile. Pro-
ceeding: Sixth conference of Agriculture
development research 17-19 December,

439

1996, Cairo, Annals of Agricultural Sci-
ence, Cairo, (8): 149-161,

Holladay; S8.D.; S.A. Smith: H. E)-
Habback and T. Cacecci. (1996). Influ-
ence of chlorpyrifos, an organophosphate
insecticide on the immune system of Nile
tilipia. J. Agquatic Animal Health 8 (2):
104-110.

Leib, A.J.; D.D. Bills and R.Q. Sinn-
huber (1974). Accumulation of dietary
polychlorinated biphenyls (Aroclor 1254)
by rainbow trout (Salmo gerdineri). J.
Agric. Food, Chem, 22: 638 — 642,
Leiker, T.J.; C.E. Rostad; C.R. Barnes
and W.E. Pereira (1991). A reconnais-
sance study of halogenated organic com-
pounds in catfish from the lower Missis-
sippi river and its major tributaries.
Chemosphere. 23 (7): 817-829.

Macek, K.J. and S. Korn (1970). Sig-
nificance of the food chain in DDT ac-
cumulation by fish. J. Fish Res. Board
Canada 27: 1496-1498.

Osfor, M. H., A. M. El-Wahab and S.
A. Ei-Dessouki (1998). Occurrence of
pesticides in fish tissues, water and soil
sediment from Manzalalake and river
Nile. Nakrung, 42 (1): 39-41.

Seddek, A.L.; D.A. Salem; MLE, Nagwa
and Z.M. Zaky (1996). Cadmium, lead,
nickle, copper, manganese and flourtine
levels in river Nile fish in  Assiut
Governorate, Egypt. Wiener-Tierarztliche
Monatsschrift 83 (12;) 374-377,
Standards for Organic Food and
Farming (1997). Section 3, Revesion 11,
P23

Zayed, M. A, ¥. A. Nour Eldien and K.
A. Rabie (1994). Comparative study of
seasonal variation in metal concentrations
in river Nile sediment, fish and water by
atomic absorption spectrometry. Micro-
chemical J. 49(1): 27-35,

Annals Agric. Sci., 48(1), 2003



aHU Zidan; Mohamed; Bayoumi: Abdei-Mcgeed and Gupia

YooY ciEem YV (V) f (AN ¢ B A ¢ one daale ¢ Zel 1 AIST Gt ) 0 lall ) g s
okl S H Odaall g Cldpiall Ciliiia Gy oy iy 32l g
v — Aoy guaY Aablaa (3} guad 0 (Bagrus bayad)

[¥Y]

— O NAY e ag cual e3E - dans el s i - aia oy
Gaga s — uaall 88 ashl ) Laas
s = § ALY - Ladd ) b — ead 0 daala ~ 480 50 AlS — il Ay -
Aty oY) 220l LN 8 - D e Drala = 4y agle g 01 50 GAGY pad - Y

Al Slie B Clzally sllal $
nligl man algay gl dadse Ous
g o Y il sl 8l
G Ji il Glagall ilEne (e 5 il
Sy ps g gl SlESKN sg0a
sy ) dila) clelaY e
Olife a3y M gl @kl
Ay Ll clie Sl & olaadl
ey iy SN (5 pemic g2y Ja
puge B lempad & ) clual 4
Gt pe cadSl O iy oy Al
allsally audpall S G gAY golad
Soaid! of oy e gad a8y LEomald
Clie 4 Taalg goledt J81 o lS

B yidall Hawad!

by Ay A Cadl Ve Gag

Oty Clapdl Cldde iy a9
uj ua\...}.\.'l'l Slas :.L:a.:sij Cikiae ‘}
Loud) Glod BN (e gmer 8 e
A sean Applll dbdlas 4 dped
By e 1=Yer olo aulge dey )i 358
GV Sl cilite of W il ¢
il y bae B alias Lebe alSH 3
iy eLiaW, el o Lad ol
Sligall aan o5 53 2 gall 5 pn gall i
o e diiay ol o ekl @ L4
eliaYl 4 clawdl ciliie 2uaS 3345
b 38 g Al Aall e Dl e
3 Aygma lgle Joasid @Gl (e
Ohageall e G AR 8 (e olald)

r=iza i mllis el deaa ) 1 agSad
wbe Ciuhll e dhuas 2.

Annals Agric. Sci., 48(1), 2003





