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Pollution Of Imported Basa Fish Fillets By Some Heavy Metals
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ABSTRACT

This study was conducted to quantitate the concentrations of heavy metals, such as Cd,
Pb, Cu and Zn in imported Basa fish (Pangasius hypothalamus). The concentrations of Cd, Pb,
Cu and Zn were determined in fourty (40) samples (Pangasius hypothalamus), which were
imported from Vietnam and obtained from different shops and markets at Sharkia governorate,
Egypt. Samples of frozen Basa fish fillets were collected bimonthly between December 2008 and
February 2009. The metais: Cd, Pb, Cu and Zn were recorded in appreciable quantities,
signifying their bioavailability. The levels of Cd, Pb, Cu and Zn may have obvious health
implications on the communities that depend on fish species as fish supplement in view of its rich
protein content and its bio-economic value. The statistical analytical results indicated that Basa
fish fillets contained residues (Cd, Pb) above the permissible limits.

INTRODUCTION

Basa are species of fresh water catfish
native to the Mekong River Deita in Vietnam,
and Chao Phraya basin in Thailand. They are
belongs to the family of pangasidas or shark
catfish, these fish include pangasius
hypothalamus  (irridescent  shark)  and
Pangasius  pangasius  (yellow  catfish).
Pangasius  hypothalamus  fillets  were
characterized by high moisture content (80 -
85%), low protein (12.6 - 15.6%) and lipid
(1.1- 3.0%) (1)

Recently, in the year 2008, basa fish
(Pangasius  hypothalamus) introduced to
Egyptian markets as frozen fillets. However, in
a very short time it has grown popularity; this
was mainly due to its low price.

Fish have the ability to accumulate heavy
metals in their tissues to higher levels (several
hundred times) more than the concentration of

such metals in their surrounding water medium
(2, 3).

Sources of cadmium pollution to aquatic
environment including the mining company,
" industrial company, sewage sludge applied to
land and phosphate fertilizer. While, the
production of phosphate fertilizer may be the
main source of cadmium in the environment.
Cadmium is a toxic metal which causes a broad

spectrum  toxicological and  biochemical
- dysfunctions (4). Cadmium has been known to

have contributed to pulmonary disease, reduced
glucose tolerance, severe kidney and liver
damage and death in human beings (5).

Lead levels in edible tissues of fish over
permissible limits are implicated in chronic
lead toxicity (Plumbism) results in anemia,
abdominal pain (lead colic) encephalopathy,
renal damage, lead palsy. Recently, lead is
considered as one of immunosuppressive
agents in animal and human (6). Moreover,
Lead contamination has a serious public health
hazard such as nervous manifestation, arthritis,
immune suppression and infertility problems in
human and animals (7). Lead is known as a
deadly and cumulative poison even when
consumed in small quantities and is capable of
deadening nerve receptors in man (8).

Fish importing countries have instituted
regulation and quality requirements and
standards for many chemical hazards including
toxic metals in fish and fishery products. The
Egyptian Organization for Standardization and
Quality Control (9) have set safety limits for
such hazards, it has become mandatory for all
fish exporting countries to monitor the levels of
trace metals in their fishery products. Egyptian
Organization for Standardization and Quality
Control pointed that the maximum levels for
cadmium (Cd), lead (Pb), copper (Cu) and zinc
(Zn) must not exceed 0.1, 0.1, 20 and 50 ppm,
respectively.



El-Sayed S. El-Sebaey

The present study planned to fulfill
detection of heavy metals Cd, Pb, Cu and Zn in
muscular tissues of Basa fish fillets (Pangasius
hypothalamus) which collected from different
shops and markets at Sharkia governorate,
Egypt, as well as a comparative between the
obtained results and the standard limits of (9).

MARTIAL AND METHODS
Collection of samples

Fourty samples of frozen Basa fish fillets
were collected during 2008 and 2009 from
different shops and markets at Sharkia
governorate, Egypt. The fish specimens were
individually placed in clean polyethylene bags
and immediately taken to the laboratory where
they were kept deeply frozen at -20°C until the
samples were prepared for digestion and
analysis.

Preparation and analysis of samples

Estimation of metals concentration (Cd, Pb,
Cu and Zn) was carried out in Central
Laboratory of Faculty of Veterinary Medicine,
Zagazig University. All results were expressed
as ppm (mg /kg).

Whole samples were oven dried and
pulverized into fine textures. Two grams of
oven-dried samples were dissolved in distilled
water in a digestion flask and digested with a
mixture of 10 mL of concentrated nitric acid
and 2 mL of concentrated perchloric acid. The
contents of the flask were digested gently and
slowly, by heating in a water bath till the
contents got to near dryness. It was then set
aside to cool. The digest was filtered into a 50
mL volumetric flask, made up to mark with
distilled water. Aliquots of the filtrates were
used to estimate the concentration of the
various metals by using Atomic Absorption
Spectrophotometer (model 210 VGP, Buck
Scientific USA) with an oxidizing air acetylene
flame. (10).
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RESULTS
Table 1. Ranges and mean of heavy metal
concentrations (ppm) in Pangasius
hypothalamus (N = 40)

Residual metals concentration/
Metals Dpm

Min | Max Mean + SE*
Cd 002 | 1.14 0.13+ 0.043
Pb 0.06 | 2.81 1.03 £ 0.11
Cu 049 | 2.24 1.43 + (0,23
Zn 0.08 | 8.96 3.57+ 0.33
N = Number SE* = Standard error

Table 2: Heavy metal concentrations (ppm) in
Pangasius hypothalamus compared
with permissible limits of ()

Heavy metal concentration / ppm
Metals | Within P.L. * OverPL. *
No. Yo No. %
Cd 22 55 18 45
Pb 1 2.5 39 97.5
Cu 40 100 - -
Zn 40 100 - -
P.L. * = permissible limit.
DISCUSSION
1.Cadmium (Cd)

The presence of cadmium in seafood is of a
serious concern in recent years, due to its
cumulative effect and toxicity to the consumer
(11). Cadmium poisoning may lead to anemia,
bone disease, cirrhosis, diabetes impotence and
kidney and liver damage (12).

The obtained results in Tables 1,2 showed
that the residual concentration of Cd in muscle
of Basa fish fillets was in a range of 0.02 to
1.14 ppm with a mean value of + SE 0.13 +
0.043 ppm. Twenty two (22) samples (55%)
were within the permissible limits, while 18
samples (45%) were over the permissible limits
(0.1 ppm) ( 9).

Nearly similar results were recorded (13)
where Cd level in Claris lazera collected from
River Nile at Assiut governorate ranged from
0.014 to 0.62 ppm and the mean concentration
of (Cd) residues in Catfish at Qena
governorate , Egypt was 0.45 ppm (14).
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Higher results were recorded (15) which
reported that the Cd level in muscle of six
species of fish collected from fresh water lakes
of Pakistan ranged from 0.15 to 1.121 mg/kg
and it has been reported that the mean value of
Cd in 56 imported fresh and frozen fish
samples collected from a local market in Jordan
was 3.32 and 1.46 ppm, respectively (16).
Moreover, lower results were recorded (17),
which reported that (Cd) level in flesh of five
species of fresh water fish from eastern
England ranged from 0.01 - 0.05 ppm. Also Cd
residue in the muscle of Catfish at Behera
governorate, Egypt during the year 2008 were
0.062 ppm (18).

2. Lead (Pb)
- Lead is one of the most important
pollutants in our environment which

accumulates in the body due to its low rate of
elimination; its biological half-life in bones is a
bout 27 years (19).

Table 1 revealed that minimum, maximum
and mean values + standard error of Pb
contents in Basa fish fillets were 0.06, 2.81 and
1.03 £ 0.11, respectively.

The present resuits were nearly parallel to
that previously recorded (20) where the
average concentration of trace metals in the
edible fillets of all fish samples which taken

from Occoquan reservoir in Virginia was:

eleven out sixty four basa had level of (Pb) in
the fillets above that recorded (21) where the
level was 0.25 mg/g, Pb concentration in
muscle of Clarias lazara fish collected from
Assiut governorate was 1.780 ppm (22). -

Higher resuits were recorded (23) where Pb
the concentration in an edible part of fish was
48.7 mg/kg and the concentration of (Pb) in
muscle of fresh water fish from Pakistan
ranged from 0.765 to 45.316 mg/kg (24).

On the other hand, lower results were
recorded (25) where the mean value of (Pb) in
six fresh water fish from river in the province
of Turin was 0.09 ppm. Pb level in fish muscle
of different species from the Arabian Gulf and
Shat Al-Arab River, Iraq ranged from 0.02 to
0.82 mg/kg dry weight (26). In addition, the
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mean value of (Pb) in River Nile Fish (Clarias
lazera) collected from Assiut Governorate
Egypt was 0.456 + 0.01 ppm (27} and in the
muscle of Nile Catfish during the year 2008 at
Behera governorate was (.204 ppm (18).

Comparing the results with the data
outlined (9), it is evident that one sample
(2.5%) of Basa fish fillet contained Pb level
within the permissible limits. Whereas (39)
samples (97.5%) exceeded the permissible
limits (0.1 ppm) as presented in (Table 2).

3. Copper (Cu)

The obtained results (Table 1) showed that
the residual concentration of (Cu) in muscle of
Basa fish fillets was in a range of 0.49 to 2.24
ppm with mean values * standard error 1.43 =+
0.23 ppm. All examined samples (100 %) were
within the permissible limits (20 ppm) ( 9).

Similar trend in metal levels was observed
where it has been found that (Cu) content in
edible parts (muscle, fillet) of 49 commercially
used fish species from Mediterranean Sea was
1.14 mg/kg (28). However, higher levels has
been reported (29). The mean concentration of
{Cu) in fresh water fish was 0.5 - 8.6 ppm Cu
concentration in fresh water fish (Clarias
lazera) caught from Nile River at Assiut
governorate was 9.59 ppm (30). The average of
(Cu) level in muscle of catfish at Assiut
governorate was 5.55 ppm (27).

On the other hand, lower result was
recorded in Catfish at Qena governorate where
it was 0.35 ppm (14). Also the (Cu) level in
muscle of catfish at Behera governorate was
0.793 ppm (18).

Copper  poisoning  include  nausea,
vomiting, diarrhea, hematemesis and jaundice,
while chronic disease from excessive copper
storage was epitomized (Wilson's discase)
which characterized by excessive copper
deposition in most organs (liver, kidney, brain
and eyes) (31).

4. Zinc (Zn)

The results given in Table 1 pointed out
that a wide variation in tissue concentration of
Zn residues (0.08 - 8.96 ppm), while the mean
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value was 3.57 + 0.33. According to Table 2,
all examined samples (100%) were within the
permissible limit (50 ppm) (9).

Higher results were recorded where Zn
level in edible parts of fresh water fish ranged
from 1.87 to 50.6 ppm (24) and the Zn level in
edible part (muscle and fillet) of 49
commercially fish species from the eastern
Mediterranean sea were 8.6 and 9.73 mg/kg,
respectively (32). However, lower results were
recorded where Zn level in catfish at Qena
governorate were 2.9 -3.9 ppm (14). Also Zn
level in muscle of Nile catfish at Behera
governorate was 2.078 ppm (18).

Zinc toxicity from excessive ingestion is
uncommon but gastrointestinal disturbances
and diarrhea has been recorded (33).

It therefore follows that Basa fish, known
as bottom feeders, would record elevated levels
in the study. The high levels of metals in the
catfish gives a cause for concern when viewed
in perspective to community health issues, as
the communities depend directly on catfish as a
major protein source.

It has been concluded that the appreciable
levels of Cd and Pb observed in this study
would have detrimental effect on the heaith of
- the community (the ultimate consumers in the
food chain) in Egypt. Tt is therefore
recommended that more stringent,
management/control  measures should be
adopted to reduce the amount/levels of
pollutants discharged into the imported Basa
fish fillet from Vietnam._As a result of the
probable impact of these pollutants on
community health, the health and food and/or
- relevant authorities should institute quarterly
monitoring programmes on the levels of these
pollutants in the Basa fish fillets.
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