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Lead (pb) and cadmium (cd) were determined in muscle of salted fishes (Moloha
and Feseakh), smoked fish (Ringa) and salted water (water of Moloha) collected
from different markets in Sohage city during summer 2013. In this study, sixty
random samples (15 each of Moloha, Feseakh, Ringa and salted water) were
analyzed for determination of lead and cadmium level using a Graphite Atomic
Absorption Spectrophotometer. Results showed that the mean concentration of
Pb in muscle of Moloha, Feseakh and Ringa were 2.795 = 0.419, 2.890 + 0.512
and 2.482 + 0.331 while in salted water was 1.660 £+ 0.502 (mg/kg) respectively.
The results showed also that the mean concentration of Cd in muscle of Moloha,
Feseakh and Ringa were 0.024 + 0.018, 0.406 £ 0.138 and 0.549 + 0.422 while
in salted water was 1.796 + 1.38 (mg/kg) respectively. It was concluded that the
level of heavy metals (Pb and Cd) in muscles of the three fish species were higher
than the acceptable limits recommended by EOSQC, 1993 standards, except for
Cd levels in muscles of Moloha fish (0.024 + 0.018g/kg). The implications and

public health concerns are hereby discussed.
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INTRODUCTION

Fish are often at the top of aquatic food chain
and may concentrate large amounts of some metals
from the water. Marine invertebrates are exposed to
metals from both dissolved and particulate phases.
Metals can be accumulated by animals following
ingestion and digestion of food (Yilmaz et al., 2007).

Heavy metals such as lead and cadmium are
constituting a significant potential threat to human
health, both occupational and environmental (Hu,
2000). Lead occurs naturally in the environment, and
may be contaminate water from industrial and
agricultural discharges, high ways or motor traffic
(Sorensen, 1991). Lead residues may lead to
neurological and gastrointestinal  dysfunction,
increase blood pressure, cardiovascular disease and
alter cellular calcium metabolism (Elinder, 1985).
Impairments specifically related to lead toxicity in
humans include abnormal size and decrease of
erythrocytes hemoglobin content, hyperstimulation of
erythropoiesis and inhibition of haeme synthesis
(Mansour and Sidky, 2002).

Cadmium and its compounds are toxic to humans,
wildlife, and especially aquatic biota, at low
concentrations The excess of cadmium intake under
certain conditions may cause renal hypertension.
Some authors have already observed that cadmium
alters calcium homeostasis (Pratap and Wendelaar,
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2007) also cadmium toxicity resulted in osteomalacia
(Friberg 1984).

Salting is one of the earliest and most widespread
preservation technique practiced by man (Wheaton
and Lawson, 1985), it is used as commonly
traditional method in some Mediterranean areas and
tropical countries because of simplicity of the
process, low production cost and its ability to be
combined with other methods in order to satisfy
consumer’s habit and requirements (Berhimpon et al.,
1991). It is well known that fish salting is a process
which aims to reach the saline equilibrium between
fish muscle and the surrounding salt solution in a
specific time (Zugarramurdi and Lupin, 1980). Two
salted fish specialities that are exclusively Egyptian
Feseekh and Moloha.

Feseekh is traditionally eaten during Sham El Neseem
feast ("Smelling the Breeze"), which is a spring
celebration from ancient times in Egypt and it was
selected as one of the widely consumed salted fish
product, of great preference among Egyptian
consumers. Moloha is considered a delicacy in the
south (Upper Egypt). Produced by freshwater fish and
it is known to be very salty (Yosef and Ghada, 2011).

Smoking is one of the traditional fish processing
methods aimed at preventing or reducing post harvest
losses. Therefor, the object of the present study was
to determine the levels of lead and cadmium in
muscles of salted and smoked fish in addition to
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salted water for Moloha (s.w.) with their relation to
public health hazard.

MATERIALS and METHOD

Sampling:

A total of sixty random samples, 15 each of salted
fish (Moloha and Feseakh), smoked fish (Ringa) and
salted water (water of moloha) were collected from
different markets in Sohage city during summer 2013.
Heavy Metals (lead and cadmium) were determined
by using a ZEE nit 700P Atomic Absorption
Spectrophotometer (AAS) with Graphite furnace. 0.5
gm of each sample was weighed into a set of
digestion microwave tubes. Ten ml of nitric acid was
mixed into the sample vessels. Mixture of content of
the digestion tubes were then digested by Microwave
oven at a temperature of 60°C for 30 min. The
digestion was allowed to cooling at room
temperature. Thereafter, samples were diluted with

ultra-pure water to make a volume of 25 ml, put in
clean glass vials and kept till analysis.

The combined stock (Pb and Cd standard 100 ppm
each) were prepared from reference standards and
stored in the refrigerator until use. The method of
calibration curve was used for calibration and
quantification of the AAS to its effective position.
The working standards were first determined to create
the standard curve; this was followed by the
measurement of the unknown analyte. The Atomic
Absorption Spectrophotometer was adjusted to
specific wavelength corresponding to each of the
metals to be measured.

Statistical Analysis:

Statistical analysis was performed using Agrafic Pad
Prism. Analysis of Variance (ANOVA) was used and
statistical significance was set at P<0.05. Duncan
Multiple Range Test was used to separate differences
in treatment means (Steel et al., 1996).

RESULTS

Table 1: Minimum, maximum and mean (£SD) levels of lead in muscle of Moloha, Feseakh, Ringa and

Preserved salted water.

Fish speacies Minimum Maximum Mean + SD

Moloha 2.247 3.481 2.795+.0.419
Feseakh 2.006 3.668 2.890+0.512
Ringa 1.672 2.903 2.482 +0.331
salted water 1.072 2.833 1.660 + 0.502
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Figure (1) lead levels in different types of fishes n = 15 The letters on bar a,b,c denotes the significance
difference of lead levels among the different types of fishs (P<0.05)



Assiut Vet. Med. J. Vol. 60 No. 140 January 2014

Table 2: Minimum, maximum and mean (+SD) levels of cadmium in muscle of Moloha, Feseakh, Ringa and

Preserved salted water.

Fish species Minimum Maximum Mean + SD
Moloha 0.178 0.354 0.24+0.018
Feseakh 0.147 0.664 0.406 +0.138
Ringa 0.163 1.519 0.549 £ 0.422
salted water 0.596 4.108 1.796 + 1.38
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Figure (2): Cadmium levels in different types of fishs n=15 The letters on bar a,b,c denotes the significance
difference of Cadmium levels among the different types of fishs (P<0.05).

DISCUSSION

Most lead concentrations that are found in the
environment due to human activities. The high level
of lead mainly returned to industrial discharges from
super phosphate factories, traffics of high way or
motor vehicles as well as the extensive use of
agrochemicals such as fertilizers, pesticides and
growth promoters. (Mason, 1991).

Our results reveled that the mean values + SD of lead
in Moloha, Feseakh, Ringa and salted water for
Moloha were 2.795 + 0.419, 2.890 £+ 0.512, 2.482 +
0.331 and 1.66 £+ 0.502 mg /kg wet weight
respectively. (Table and figure 1). These results were
higher than the permissible limit recorded by
Egyptian Organization of Standardization and Quality
EOSQC at 1993 (0.1 ppm) and in 1992 by
FAO/WHO (0.5 ppm). These results were lower than
that recorded by Dural et al. (2007), El-Tahan et al.
(1999). Also Bakhiet and khgalie, (2013) who found
that the lead content of fresh fish and salted fish in
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Sudan (15%, 20%, 25%) were 0.324 and 0.330, 0.477
and 0.464mg/100g respectively. Also Dural et al
(2007); El-Tahan et al. (1999) agreement with the
previous results While Yosef and Ghada (2011) found
0.444 + 0.081 mg /kg as a lead concentration in salted
Fish.

Figure (1) revealed no significance difference in lead
levels between Moloha, Feseackh and Ringa but there
are significance difference between those and salted
water for Moloha (P < 0.05). Metals dissolved in
water may be accumulated by direct adsorption to
body surfaces (Mason, 1991).

Cadmium pollution occur from many industrial
companies as those of stabilized for plastics, sewage
sludge that applied as fertilizers in land (Mason,
1991). Cadmium may accumulate in the human body
and may induce kidney dysfunction, gastroenteritis,
skeletal damage and reproductive deficiencies (Tuzen
and Soylak, 2007). International Agency For
Research has determined that the cadmium is
probably carcinogenic to human (Stanley, 2004).
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As shown in table (2). Cadmium mean levels in
Moloha, Fesekh, Ringa and salted water for Moloha
were 0.244 +0.018, 0.406 £+ 0.138, 0.549 + 0.422 and
1.796 + 1.38 mg / kg wet weight respectively.
Gutenmann et al. (1988) recorded that frequently
used food safety limit for cadmium in sea food is 2
ppm. In 1993, Food and Agriculture Organization
(FAO) recorded 0.5 ppm as the limit for cadmium.
While WHO, (1990) indicated 2 ppm as the cadmium
permissible limit for sea food. Data from reliable
analysis performed in several countries (Elinder,
1985); WHO/FAO, 2003) indicate that most food
stuffs have cadmium concentrations in the range
0.005-0.100 mg/kg (mean values, wet weight).
Maximum level for cadmium must not exceed 0.1
ppm wet weight (EOSQC, 1993). Our results revealed
high level of cadmium than the permissible limit
previously recorded by EOSQC,1993  and
FAO/WHO,1990) In previous studies by Youssef et
al. (2003) who found (0.0034£0.001) as a mean level
of cadmium in salted fish. Bakhiet and Khogli. (2013)
recorded a cadmium content of fresh fish and salted
fish (15%,20%,25%) as 0.175 and 0.181, 0.179, 0.182
mg /100g respectively. Yosef and Ghada (2011)
recorded 0.164+0.031 mg / kg as cadmium
concentration in salted fish.

Analytical data obtained from this study revealed that
the cadmium concentrations in preserved salted water
for Moloha were higher than the permissible limit
that mentioned before. Therefore a serious heath risk
associated with the consumption of salted water for
Moloha, must be concerned and reduced.

As showen in Figure (2), there was a significance
difference between preserved salted fish water of
Moloha and those muscle of Ringa, Moloha and
Feseakh, while non significance difference between
those of Faseakh and Ringa. On the other hand both
types Feseakh and Ringa were shown significance
difference from those of Moloha, (P < 0.05).

The variation of lead and cadmium concentration in
different salted and smoked fish analyzed could be
attributed to the fact that some fish are older in age
than others cumulative effects. The level of
contaminants in fish is influenced by the duration of
exposure of fish to contaminants in water, feeding
habit of fish, concentrations of contaminants in water
columm, water chemistry, contamination of fish
during handling and processing, quality and shelf of
salted and smoked fish. (Boadi et al., 2011).

CONCLUSION

The present study show that precaution measures
must be taken to prevent further contamination of
salted and smoked fish by heavy metal especially lead
and cadmium. Also more research and assessments of
seafood quality is needed in our countries to provide
more data and help safe guard the health of human.
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