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Some Heavy Metal Residues In Tilupia Nilotica And Mugil Cephlalus Fish
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.. ABSTRACT

A total of 30 random samples of fresh 7ilupia Niloticaand Mugil cephalus (25 of each)
with different sizes were collected from Abo Hammad - Sharkia Governorate.

Fish samples were placed in an ice box and immediately taken to laboratory for
determination ¢f Cd. Pb, Cu and Zn concentrations by A A. S. The obtained results revealed that
the concentrations of Cd, Pbh, Cu and Zn in fish muscles were ranged from 0.035 to 0.409 with
average 0.117 pg/g 0.076 to 1.833 with average 0.334 pg/g, 0.199 to 1.33 with average 0.414
pe/e and 2.54 to 10.200 with average 5.370 po/g in Tilapia Nilotica, respectively while in Mugil
cephalus were 0.029 to 0.299 pg/g which average 0.111, 0.078 t¢ 6.326 which average 0.252,
0.630 to 1.600 with average 1.015 and 7.950 10 13.800 with average 10.875 nug/g, respectively.
30% Cadmium and 10% Lead 1n Tilapia Niloticawhile in Mugil cephalus 10% Cadmium
exceeded than maximal permissible limit in examined fish samples set by FAO/WHO 1992
whereas none of the rest examined samples cxceeded the maximal limit. The possible public
health hazards of heavy metals as well as the suggested measures Yor minimizing the pollution
of fish and water had been discussed.

aquatic environmant and the implications for
metal rick assessment procedures. In addition
to chemical processes (4) .

INTRODUCTION

Fresh water fish have been used as a
food in most countries over the world (1). It 15
high desirable food due to its contribution of
high quality animals protein, its richness in

This study was decided to determine Cd,
Pb, CU and 7Zn levels in the muscle tissues of

calcium phosphorus and its generous supply of

vitamins.

Cadmium poisoning is reported to cause
["tai- I'tai, Byo disease, with symptoms largely
referable to bone and muscle pain, it also
causes growth retardation, testicular damage
and is carcinogenic to animals (2).

Acute  exposure to Cu  causes
hypotension,  haemolytic  anemja  and
cardiovascular  collapse,  while  chronic

exposure resulted in jaundice in humans (2).

Oral toxication by zinc leads to enteritis,
blecody diarrhoea, intense abdominal pain,
CNS depression and tremors (2). The highest
lead and cadmium levels were found in
muscles (3). The authers illustrate chronic zinc
toxicity to fish.

The authers discuss processes which
affect metal bioavailability and toxicity in the

Tilapia Niloticaand Mugil cephalus in Abo —
Hammad farm in Sharkia province to evaluate

the degree of the safety for human
consumption.
MATERIAL AND METHODS

Collection of samples

Twenty five random samples from
each of Tilapia Niloticaand Mugil cephalus of
different sizes were collected from Abo-
Hammad-Sharkia province at fish farms. The
fish specimens were individually placed in
clean polyethylene bags and immediately
taken to the laboratory where they were kept
frozen untif preparing for digestion and
analysis.

Digestion of samples

The frozea fish were defrosted then
digested according to the recommended
method (5} in wkich 2 grams of muscle from
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each fish sample were digested with 10ml of
analytical grade nitric / perchloric  acid
mixture (4:1) in a clean acid washed digestion
flask.

Initial digestion was performed at room
temperature for 3-4 hours, followed by careful
heating in water bath at 40 -45°C for one hour
to prevent frothing. The temperature was then
raised to 70-80°C with gentle shaking until
the digestion was complcted (within 3 hours).
The resulting digests were allowed to cool to
room temperature and diluted up to 20 times
with deionized water, then filtered through
whatman paper No. 1. Blank and standard
solutions were also prepared and anlyzed for
quality control purpose.

Heavy metal analysis

Determination  of  heavy  metal
concentrations was conducted at the central
laboratory, Faculty of Veterinary Medicine,
Zagazig University, Egvpt by wusing Buck

Scientific Atomic Absorption
Spectrophotometer 210 VGP, cquipped with
background corrector, auto sampler and

recorded . Cd, Pb, Cu and 7Zn were determined
by using Air 1 Acetylene flame AAS .

RESULTS AND DISCUSSION
1, Cadmium (Cd)

The biological half life of cadmium in
human body is about 20-40 years and it is
reported to cause skeletal disorders refered as
['tai ['tai  (Ouch Ouch disease) with
symptomes that resemble osteomalacia, also it
cause renal damage, hypertension, teratogenic
and carcinogenic effects (6,7).

The achieved results in Table 1.
declared that mean + SE concentration (ug/g
wet weight) of Cd in 7ilapia Nilotica were
0.117 £ 0.011 with 0.033 as a minimum and
0.409 as a maximum in various fresh water
fish, nearly similar results were recorded (3, 8-
+ 11). While lower levels were reported (12-16)
and higher levels were reported in Tilapia (77-
19).
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Cd concentration in Mugil cephalus
muscles sampled from Abo-Hammad farm
Sharkia Governorate ranged from 0.035 to
0.229 with average 0.111 pg /g. Nearly,
similar finding found (15, 20,21 ) while lower
levels were reported in Mugil cephalus (8, 22-
24} but higher level were reported (79, 25).

2. Lead (Pb)

The lead level in fish muscle has been
affected by seasonal variation as it increased in
winter and also affected by aged due to
bioaccumulation of the metal in fish muscle
higher level induce plumbism in human
consuming the indoxicated fish (2). Table 2.
showed that Pb concentration in Tilapia
Nilotica ranged from 0.076 to 1.833 with mean
0.334 + SE 0.028 many previously studies
were carried out to injesecated the level of lead
in fish muscle , similar level were recorted (3,
8-12, 15, 10, 19,26, 27} but other recorded
higher (14,17, 18,30) or level (13, 18, 28,29) .

In Mugil cephalus, Pb level was ranged
from 0.078 to 0.326 (average 0.252 + SE
0.035 pg/g wet weight) . Nearly similar results
were recorded (23, 31-34). Meanwhile lower
level (35} and higher values were reported in
Mugil cephalus (24, 8, 19, 23).

3.Copper (Cu)

Analysts of variance revealed winter
muscle samples contain higher residues of Cu
in muscle and fish liver and increased with the
age of the fish (26).

The obtained results in Table 3.
indicated that in Tilapia species, copper
concentration were ranged from 0.190 to 1.33
with mean value 0.414 + SE 0.028 pg/g wet
weight. Nearly similar results obtained (135, 27,
36) . While higher levels were reported (9,10,
17, 18, 26, 37). Meanwhile lowered finding
(4, 30 , 38). But in Mugil cephelus muscles
was ranged frem 0.630 to 1.600 with average
1.015 + SE 0.071. Approximately similar to
(22, 24). While lower results (39) meanwhile
higher level was detected (40).
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4. Zinc (Zn)

A higher dose intake of zinc caused
chronic zinc toxicity (4). The results obtainad
in Table 4. revealed that concentration in
muscle tissues of Tilapia Niloticawere ranged
from 2.54 to 10.200 with average 5.370 + SE
0.277 nearly simular (14, 15, 17, 27) . But
higher Zn level reported ¢4, 11, 13, 18, 26, 30).
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While lower concentration was reported by
(38). In Mugil cephalus, Zn was ranged from
7.950 to 13.800 (average 10.875 + 0.625 SE
ug/g  wet weight). Nearly similar level
previously recorded (22, 75). While higher
level was reported by (41- 43). Meanwhile
lower level was also assayed (24).

Table 1. Results to of determination of cadmium in fish muscle

IF1sh species Min. (ng/e) Max. (ug/g) Mean (pg/g) 1SE
Tilapia Nilotica 0.035 0.409 0.117 0.0114
Mugil cephalus 0.029 0.299 0.111 0.0181

Table 2. Results of determination of lead in fish muscle

Fish species { Min. (pg/c} Max. (ug/g) Mean (pLg/g) +SE
Tilapia Nilotica 0.076 1.833 0.334 0.028
Mugil cephalus 0.078 0.326 .252 0.035

Table 3. Results of determination of copper in fish muscle ‘

Fish species Min. (pg/s) Max. (ug/g) Mean (j1g/g) SE
Tilapia Nilotica 0.190 1.33 0.414 0.028
Mugil cephalus ¢.630 1.600 1015 0.071

Table 4. Results of determination of zinc in fish muscle

Fish species Min. (Lg/e) Max. (ng/g) Mean (j1g/g) +SE
Tilapia Niloticu 2.54 10.200 5.370 0.277
Mugil cephalus 7.950 13.800 10.875 0.625

Table 5. Frequency distribution of heavy metals in fish compared with maximal

permissible limits Tilapia Nilotica@.

Metal Permissible pg/g | Within possible limit Over possible limit
wet welght No. % No. %

Cd 0.1 17 70 8 30
0.1 22 90 3 10

Fo 0.5 22 90 3 10
Cu ‘ 1.2 25 100 0 0
Zn _‘ 5.0 i 25 100 0 0

| (a) Egyptian general authry of standardization of quality central (44)
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Table 6. Frequency distribution of heavy metals in fish compared with maximal
permissible limits Mugil cephalus

Metal Permissible mg/g | Within possible limit Over possible limit
wet weight No. | % No. %
Cd 0.1a 23 90 2 10
25 | 100 0 0
Po 01 25 100 0 0
Cu 1.20a 25 | 100 0o | 0
Zn I 5.0a | 25 | 100 0 0

(a) Egyptian general authry of standardization of quality central (44)
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