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ABSTRACT

One hundred and sixty samples of thirty seven various fish, meat and
their products widely consumed in Qalyvoubia Governorate were ashed and lead
contents were determined by Atomic Absorption spectrophotometer. The highest
level of lead was obtained from some samples of liver, kidney, meat products.
fish and fish products. Data of lead concentrations were more than 500 ppb and
less than 1000 ppb. whereas some samples of meat recorded lower lead content.
Most samples had a lead level under the permitted limit. while some samples
had a higher level. Results of lead concentration, were around the permitied
limit and gave us an indication that stricit inspections and precutions must be
taken in concideration for meat and fish foods.

INTRODUCTION

Trace elements are widely distributed in nature. thev are normaly
available unless there is an interfering variable. One of these elements Lead (Pb)
is present in most animal tissues. especiallv in bones (0.8-5.3 mg/100gm)
(Schromiiller, 1974). He added that the total content of lead in a standard person
reaches about 130 mg.. which comes from the accumulated daily intake through
respiration, food and water (0.3-0.6 gm daily), whereas the blood of a healthy
person contains normally about 30 Ug/100 ml.

Hecht & Schramel (1973) found that the Pb concentration in beef meat
ranged between 0.4 and 0.75 ppm on fresh weight basis whereas Bencivenga ¢!
al., (1979) analysed meat and liver for Pb. Cd and Cr contamination and
revealed that max-Pb concentration was 0.97 mg/kg in meat and 2.4 mg/kg. in
liver, His results showed that the Pb contamination was the main health hazard.
On the other hand El-Nabawi ef al., (1987) determined As, Cu, Cd, Pb, Hg and
Zn concentration in muscle and liver of 4 fish sp. from Abu-Kear, Idku and
Maryut lakes by atomic absorption spectroscopy. and concluded that fish from
Alexandria region did not pose a health hazard.
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Niemi et al., (1991) analysed samples of muscle, liver and kidney from
pig and cattle and they found that Pb concentration in cattle muscle, liver and
Kidney (up to 113 samples of each) were 13, 57 and 110 mg/kg respectively.
Higher content in cattle tissue reflected increased age at slaughter and
consumption of green fodder exposed to more environmental pollution. They
added that provisional tolerable daily intake (TDZ) of Pb for a 60 kg person is
0.43 mg; this would be supplied by 4 -33 kg of corresponding cattle tissues
(muscle liver and kidney respectively). The level of heavy metals in 5 sp. of fish
were studied by Singh et al., (1991) who found that the results were significantly
higher in skin than in muscle. They also added that higher levels were found in
head samples than in skin, from mid-sections or tails. Tarique et al., (1994)
studied the pollution status of 2 rivers in Pakistan and they found that the
maximum trace elements were high in areas close proximity to industrial and
agricultural sites where they found that the max. level of Pb was 6.701 mg/100
gm.

Efforts to reduce environmental pollution with heavy metals were
offective where decreases in Cd and Pb occurred in meat muscle, liver and
kidney tissue (Hecht 1994).

Nagy (1994) stated that Luncheon meat from El-Bagour and Shebin El-
Kom had the highest level of contamination with lead where it reached to 9.78
and 9.5 p.p.m. respectively. however, samples obtained from Quesna contained
the lowest level 8.75 p.p.m..

The list of German Ministry of Health (Bundesgesundheitsplatt Jahr.
1977) stated that the maximum lead content in cattle, beef. chiken and their
products was 0.25 mg/kg (ppm) whereas the maximum lead content in liver. fish
and their products was 0.50 mg/kg (ppm).

[n this investigation, the lead (Pb) level in about 37 various samples of
fish. meat and their products widely consumed in Qalyoubia Governorate
markets were conducted.

MATERIALS AND METHODS

Materials:

Samples of various fish such as Bolti (Tilapia nilotica), Bory ( Mugil
cephalus), Morgan (Pagrus spp.), Sardine (Sardinella spp.) and Frozen Sardine
whereas meat such as Cattle and Sheep meat, Chicken, Duck and Rabbit. Livers
of Cattle and Sheep, and Cattle kidney were collected from butchers, (A in
Benha, B. Toukh, C. Qaha, D. Qalyoub,) and E.a supermarket in Benha) and
fish sellers during the season on year 1996. Whereas processed fish and meat
products such as grilled, fried fish from fish restaurants canned fish and meat
from supermarkets. Pasterma, Luncheon, and Sausage from Supermarkets and
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salted bory from shops were collected from different regions in Qalyoubia
Governorate.

Methods:

The samples were ashed at 550°C and Pb content was determined by
Atomic Absorption (Gerald Ash) according to U.S. Environmental Protection
Agency method (1983).

RESULTS AND DISCUSSION

Different samples of fish, meat and their products from different
location, were analysed for lead content. From Table (1) the lead content in fresh
various meat samples from different regions had different lead content. It was
low in cattle meat, ducks and rabbits while it was very high in kidney, minced
meat and liver. This may be due to the green or dry fodder and/or the air
contamination, these results agree with those obtained by Neimi ef al., (1991).
From the same table it could be noticed that some chicken and minced meat
samples had a level more than 250 ppb but cattle kidney had a level is more s
higher than 500 ppb means thus Pb level higher than the maximum level stated
in the German Ministry of Health (Bundesgesundheitsplatt Jahr, 1997).

Table (1): Lead content (Ug/kg) in some meats from different locations.

Sample type Pb concentration Ug/kg

A B C D E
Veal meat 30.2 19.2 23.0 57.0 8.7
Cattle meat 97.5 37.9 81.6 ill 15.1
Veal liver 50.1 78.3 437 i 5 --
Cattle liver 210.3 202.9 301.1 164.5 139.7
Veal kidney 78.2 103.7 90.9 182.3 -
Cattle kidney 2304 4271 269.2 591.5 -
Sheep meat 39.3 231 19.2 51.5 6.1
Sheep liver 107.3 98.3 153.7 162.5 --
Chicken 266.6 2255 293.2 127.9 154.8
Ducks 39.1 209 5.7 35.1 -~
Rabbits 11.2 18.2 "na3 20.5 --
Minced meat 3477 161.7 2274 242.6 112.5

A. B. C & D from butchers

E : from supermarkets

Table (2) shows the lead concentration in some meat products. It could
be noticed thatthere are noticeable variations in the concentration of lead in one
type such as Pasterma, where ranged from 0 to 370 ppb, Luncheon from 182.1 to
519.3 ppb Sausage from 99 to 308.7 ppb, canned beef from 69.8 to 172.1 ppb.
Grilled meat (Kabab) from 280.5 to 791.9 ppb and minced grilled meat (Kofta)
from 193.5 to 621.2 ppb. This may be due to meat source. location. the air
contamination and/or the process methods.
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From the same table, it could be concluded that the higher level of lead
in minced grilled meat (Kofta) and grilled meat (Kabab) may be due to carbon
bern or contamination from air and/or the age of animal.

Table (2): Lead content (Ug/kg) in some processed meat.

Sample type Pb concentration Ug/kg

A B C D E
1- Pasterma ° 9.3 129.7 | 370.0 | 2135 0
2- Luncheon 295 | 2882 | 5193 | 3751 | 182.1
3- Sausage 197.0 308.7 2314 201.1 99.0
4- Canned beef 69.8 90.5 121.3 493 172.1
5- Grilled meat (Kabab) 2805 | 382.1 | 7919 | 432.2 | 35 1.0
6- Minced grilled meat (Kofta) 3523 |~271.7 | 3054 | 621.2 193.5

|- 4 From shops aid supermarkets
5- 6 From meat restaurants

Data in Table (3) show the lead concentration of fresh and cooked fish,
the results showed that the fresh samples had a high lead level than that cooked,
this may be due to washing and removal of fish skin which had a high level of
lead. These results agree with those obtained by Singh et al., (1991) and Tanque
et al. (1994). Also the lead concentration in fresh samples was high but it stell
less than 500 ppb. whereas the German Ministry of Health stated that the
maximum level in fish and their products should not exceed than 500 ppb.

It could be concluded that preprocessing of fish is very important to
remove most of lead whereas it concentrate in skins and heads than in muscle.

Also. the fish drip during processing may remove some of the existing lead.

Table (3): Lead content (Ug/kg) in some fish from different locations.

Sample type Pb concentration Ug/kg
A B C D
1- Bolti (fresh) 427.1 3255 311.2 372.4
2- Bo(fresh) % iy 9 2123 2.5.0 322.1
3- Sardine (fresh) 352.3 311.8 221.9 193.7
4- Morgan (fresh) 2275 153.7 2113 2413
+’5- Frozen sardine 117.7 192.2 153.5 203.5
6- Fried bolti 123.9 92.1 105.5 173.2
7- Grilled bolti 151.3 271.5 203.2 159.3
8- Fried sardine - 59.2 73.5 61.5 92.9
9- Grilled frozen sardine 113.2 172.9 151.3 107.2
10- Fried morgan 82.5 73.2 75.7 62.9
11- Grilled bori 3273 250.0 1923 118.8
12- Grilled fresh sardine 192.2 153.4 211.9 137.2

1- 5 From fish sellers 6- 12 From fish restaurants
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Data from Table (4) show the lead content in some canned, smoked
and salted fish. The results showed that the lead contentin canned samples
ranged from 101.7 to 472.1 ppb, this may be due to fish contamination before
processing and/or from the can metal, whereas in smoked samples lead content
ranged from 133.5 to 261.9 ppb. But in salted fish most samples had more than
500 ppb this may be due to contamination before salting and/or from the salt
used which may be contaminated with lead.

It could be concluded that salted fish contained twice as much content

of lead. So, precautions towards the salt used in salting process must be selected
very carefully in order to avoid cuntanuriation of fish and fish products.

Table (4): Lead content (Ug/kg) in some processed fish.

Sample type Pb concentration Ug/kg

A B C D E
Canned salmon i B 317.2 381.5 350.7 101.7
Canned sardine 152.2 472.1 379.7 291.0 190.3
Canned sardine with otl 461.1 272.1 552.5 325.1 2275
Canned tuna --- --- 105.6 2351
Smoked fish 261.9 191.7 146.7 2315 133.5
Salted bori 527.3 431.1 59.2 - ---
Salted sardine 612.2 401.5 7.38 - ---

All samples are from supermarkets and shops
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