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Lead, cadmium and cop

mined in 20 cattles and 20 sheep which were
 Jaughtered at Zagazig abattoir in El-Sharkia gov-
L‘ emorate. The weight of the examined slaughtered
. tlles ranged from 290 to 370 kg and their ages

were less than 3 years, while the weight of the ex-

amied slaughtered sheep ranged from 38 to S0 kg

and their ages were less than 4 years. The residues
| of these heavy metals were detected in muscle,

liver and kidney of each animal by using Atomic
The obtained

per residues were deter-

| Absorption  Spectrophotometer.
results revealed that the mean values + S.E. of
lead resiques in muscles, livers and kidneys of
;lzl;ihtered cattles were 0.881 + 0.060, 1.102 +
“tand 1284 + 0.081 p.p.m wet weight, re-
::;:V‘;l())’; and in slaughtered sheep were 0.735 +
» 1026 + 0.064 and 1.237 + 0.121 p.p.m wet

Wej )
s.Eght’ fespectively; while the mean values +

.°f02.9‘if ;a::I: um residues in cattles were 0.309 +
» “’eig;u o 0'0?7 and 0.390 + 0.030 p.p.m
’ 0015, 4 ’ll:;pecnvﬂy; and in sheep were 1.066
R0 + 0025 and 1250+ GHZENEES
- of °°l;pe specf“’ely- The mean values +
' r residues in cattles were 1.184 +

i, « DAOUD;* ADEL A. KAMEL ** and ABO-BAKR R

th Research Institute, Dokki, Giza, Egypt. IR B
Laboratory, Animal Health Research Institute

0.077, 19.007 + 0.404 and 2.161 +0M'!ﬁ pm
wet weight, respectively; and in sheep ml_mf': e
+0.041, 37.193 + 1.078 and 3.549 + 0202 ppm
wet weight, respectively. The present results .
were evaluated according to the permissible lim- f‘-l,f_‘
its of WHO (1972), FAO/WHO (1972) and
Egyptian Organization for Standardization and J:!
Quality Control. "E.0.S.Q.C." (1993). It could be -
concluded that lead, cadmium and copper resi-

dues in slaughtered cattles and sheep were within i
the permissible limits except cadmium residues in q
slaughtered sheep were higher than the permissi-
ble limits of FAO/WHO (1972) and E.0.S.Q.C.
(1993), also copper residues in sheep liver were
higher than the permissible limits, recommended
Casarett and Doull (1975). The public health

by
importance and sOUICes of meat contamination by
heavy metals were discussed.
]
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-. y Tt has also been reported that toxic heavy metals
 (lead and cadmium) are concentrated mostly in

, chonmnnpum of contaminated meat.

kidnejrs and livers of animals (Carlton and Hen-
derson, 1977). The risk of exposure of human to
heavy metals contained in edible organs of ani-
mals has received widespread concern (Falan-
dysz, 1991).

Lead: (Pb) is a toxic metal which accumulates in
the body due to its low rate of elimination.
Chronic lead poisoning is characterized particu-
larly by liver dysfunction, anemia, muscular pain,
lead nephropathy and neuropathy of both central
and peripheral nervous system (Goldfrank et al.,
1990), its potential carcinogenic nature has also
been shown by Zawurska and Medras (1988) its
biological half-life in bone is about 27 years
(Shibamoto and Bjeldanes, 1993).

Cadmium: (Cd) is also a toxic element for hu-
man being, it is virtually absent from the human
body at birth, it is accumulated with age in body
tissues and cause renal failure (Gracey and Col-
lins, 1992). There are two sources of human food
contamination with cadmium; direct sources from
which cadmium is transferred into the food with-
out péssing through intermediate links and indi-
rect sources from which is passing through envi-
ronmental links i.e. air, water phases or soil
(Engberg and Bro-Rasmussen, 1974). Cadmium
~ had a significant role in the incidence of some dis-

1974). An' pallutiou witﬁ cadr

al sources (manufacturing of plastics,
loys, nickle-cadmium batteries, phm W
rubber tires) may be transmitted to man through
contaminated vegetables used as food stuffs o
through food of animal origin (Carstensen anq
Poulsen, 1974).

Copper: (Cu) occurs in foods in many chemical
forms and combinations which affect availability
to the animal and tends to be accumulated in the

liver and kidneys.

The aim of this study was to determine the resi-
dues of lead, cadmium and copper in muscles,
livers and kidneys of some slaughtered cattles
and sheep at Zagazig abattoir in El-Sharkia
governorate to ensure their safety for human

consumption.

MATERIALS AND METHODS

Collection of samples:

A total of 120 samples were collected fro
cattles and 20 sheep directly after slaughtering
azig abattoir in El-Sharkia

m 20

and evisceration at Zag
governorate. Three samples were collected from
each animal (muscle ' "longissimus” dorssii, liver
and kidney), the weight of each examined sample
ranged from 50 to 100 gm and were stored frozed
at -20°C until analysis was carried out.
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were pmpared and dlgésted’ vaf:

) the techﬂl que described by Khan et al.
4 were analysed by using the Atomic summanzeﬂ mmi,]

trophotometer (UNICAM 969

ssorption SPE
g Spewometer) under the following condi-
Metal .
\ Lead (Pb) Cadmium (Cd) Copper (Cu)
Condition
Methods Normal segmented | Normal segmented Normal segmented
curve fit curve fit curve fit
Measurement time 4.0 Second 4.0 Second 4.0 Second
Wave length (nm) 217 228.8 324.8
Lamb current/m.am 15 8 >
Technique Flame Flame Flame
DRI B e T I SRR
Flame Type Air/Acetylene Air/Acetylene Air/Acetylene
Air/1 30 30 0 |
I ____/- F_'
; 20 — L
Acetylene/1 20 20 T
T X .
Fuel flow (L/Min) i

\\ ; ‘ ;
II N.B »VP . 7. S - 2 -
buj; The estimation of such heavy metab in emh examine

! of wet weight sample. IS rncts
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i | 0385 | 1305 | okt [ Wbl

20 | Livers | 0700 | 1560 | 1.102 "'o,iggj"‘g'.@i_

20 | Kidneys | 0.780 | 1792 | 1.284 | 0366 | oper

o 305
- i [Cadmium| 20 Muscles | 0.155 | 0492 | 0309 0.132 | 0.029 eng | :
— : S
(Cd) 20 Livers 0.165 0.497 0.319 | 0.124 0.027 m
20 Kidneys | 0.230 | 0.569 | 0.390 0.130 0.03? 33.333
Copper | 20 | Muscles | 0.650 [ 1.600 | 1.184 | 0343 0.077 | 28970 |
(Cu) 20| Livers [16200/ 21.246 | 19.007| 1.808 | 0.404 9.512
20 | Kidneys | 1.625 [ 2.500 | 2.161 [ 0.269 | 0.060 12.498
o —
Min: Minimum value, Max: Maximum value, X: Mean values,
S.D.: Standard Deviation, S.E.: Standard Error,
C.V.: Coefficient of variation. C.V .= S.D. x 100
X
p-p-m : Part per million
Table (2): Concentrations of lead, cadmium and copper (p.p.m) wet weight in muscles, livers
and kidneys of slaughtered sheep.
No. of ex- | Type of ex- _
Metal amined | amined sam-| Min, Max. X SD. S.E. CV.
samples ples
Lead 20 Muscles | 0.033 1.520 0.735 0.537 | 0.120 | 73.061
(Pb) 20 Livers [ 0.570 | 1350 | 1.026 | 0.287 | 0.064 |27.973
20| Kidneys | 0442 | 1925 | 1237 | 0.530 | 0121 |43.573
Cadmivm | 3 Muscles | 0.955 | 1220 | 1.066 | 0.071 | 0.015 | 6.660
) 20 Livers | 1.061 [ 1385 [ 1.196 | 0.115 |o0.026 | 9615
0| Kidneys [ 1.140 | 1400 | 1290 0.096 | 0.022 | 7.442
Copper
B 20 Muscles 1700 | 2.220 1936 | 0.185 | 0.041 | 9556
= ok |- " - ——l L e
‘ S 20 oy 12.964
= | tvers | 19.000 ( 51.714 |37.193 | 4822 | 1.078 :
Rl ' Kidneys | 2769 | 5066 | 3.549 | 0005 | 0202 | 255
100R]
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b) concentrations in muscles, livers and
1 a0 5 3 ?
e of slaughtered cattles outlined in table (1)

1.303, 0.700 to 1.560 and

from 0.555 to
1.792 with mean values + S.E. of 0.881 +

0.064 and 1.284 + 0.081 p.p.m wet
ively: while lead concentrations in
(Table 2) ranged from 0.033
to 1.350 and 0.442 to 1.925 with
E. of 0735+ 0.120, 1.026 +

mean values +3S
m wet weight, 1€

0064 and 1237 + 0.121 p-p-
spectivcly.
concentrations in slaugh-

ered cattles and sheep in table (1) and (2) when
converted form p.p-m (mg/kg) to (mg/100 gm) as
the human daily intake from meat is 100 gm, the
obtained findings were within the permissible
limits which reported by WHO (1972) who gave a
provisional tolerable weekly intake of lead by
man as 3 mg/person or 0.05 mg/kg body weight,
Casarett and Doull (1975) reported that the hu-
aan d_aily. intake of lead is 0.3 Mg and Egyptian

gnization for Standardization and Quality

C()nt "
rol "E.0.8.Q.C." (1993) who mentioned that

the may:
Maximum provisional weekly intake from
ght. The

1Gad b
%rdzdhuman is 0.05 mg/kg body wei

results of lead in table (1) agreed with
reported by Salisbury et al. (1991) X°%P"

The mean values of lead

ClzaVola6No.a AU1998)

ocent in meat and its products. il

high lead findings
Grahwit (1972) and E

The recorded results oaﬂmﬂﬂi&

agl'eCd with the findings NOT
et al. (1991) but lead concentrations

sheep and lamb (0.040 to 0.300 mg/kg)
lower than the recorded results in table

lower lead levels in slaughtered sheep me Err
mated by Amodio-Cocchieri and Fiore (1987),
Falandysz (1991) and Schulz-Schroeder 199n.

MY

Low lead levels in the present data might be due
to the collection of slaughtered animals (cattles
and sheep) from areas subjected t0 Jow environ-
mental pollution with lead. However the animals
ere exposed 10 the element for short time in

it
held the view reported by Doga-

1z-Schroeder (1991) on the
of the high levels of
amined cattle carcasses

- T'_‘_“ "'_;f"-

w
these areas. This
noc (1996) and Schu

other hand, the presence

Jead in few samples in €X

be attributed 10 the
metal in tissues- Thi
93).

s concide the finding re- '._},f -.:
it - 'L,Q'm;. W

may
such
ported by Boulis (19

Cadmium (Cd): The results i
ble (1) pointed " that the
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e The recorded results of cadmium in slaughtered

cattles and sheep in table (1) and (2) were within
the limits which reported by Anon (1963) who
recorded that the highest permissible level for
cadmium in food is 13 p.p.m, and when the mean
values of cadmium concentrations in slaughtered
cattles and sheep converted from p.p.m. (mg/kg)
to (mg/100 gm) as the human daily intake from
meat is 100 gm, the obtained findings were within
the permissible limit which intended by Casarett
and Doull (1975) who mentioned that the human
daily intake of cadmium is 0.018 - 0.20 mg and
the obtained results of cadmium in cattle (mg/100
gm) were within the permissible limits intended
by FAO/WHO (1972) who mentioned that the
mean content of cadmium in food should not ex-
ceed 0.04 - 0.05 mg/kg and Egyptian Organiza-
tion for Standardization and Quality Control
"E.0.8.Q.C." (1993) who gave a maximum provi-
sional weekly intake from cadmium by human as
0.0067 - 0.0083 mg/kg body wieght, also nearly
similar findings in cattles were recorded by Amo-
dio-Cocchieri and Fiore (1987), Boulis (1993)
and Doganoc (1996). Low findings of cadmium
b—m were reported by Protasowicki (1992)

Lk

e :l:;.,;grg.,;r;_;}.;'e'; - ' -
The investigated results of
tions in slaughtered sheep (Table 2) nearly

with those reported by AmmilO-Coccmq;; w

Fiore (1987), but low figures of cadmium i,
sheep were recorded by Falandysz (1991) ang
Schulz- Schroeder (1991). The present results of
cadmium in sheep in table (2) were higher thay
the permissible limits which recommended by
FAO/WHO (1972) and Egyptian Organization for
Standardization and Quality Control "E.0.S.Q.C."
(1993).

The high values of cadmium in examined sheep
samples (muscles, livers and kidneys) may be at-
tributed to the grazing of sheep in polluted pas-
ture with cadmium from industrial sources which
may be increased the level of the element in sur-
rounding environment. The actual extent of ab-
sorption depends on a number of dietary factors
such as the intake of protein, calcium, vitamin D
and other trace metals. Following absorption, cad-
mium is transported and bound to certain proteins
of the plasma and red blood cells to other sites
throughout the body. The cadmium is toXic (0 vir-
tually every system in the body, whether ingested.
injected or inhaled. However, the metabolism of
the cadmium was antagonized with the COPPef
and iron leading to anemia. This agrees with that
reported by Underwood (1977)

Vet.Med.J.,Giza.Vol.46,No.4 A (1998)

CamScanner


https://v3.camscanner.com/user/download

mean values .
404 and 2.161 + 0. 60 |

ghtered sheep in table (2)
" fom 170010 2220, 19.000 to 51.714 and
* & 66 with mean values + S.E. of 1.936 +
+1.078 and 3.549 + 0.202 p.p.m

g in slau

The mean values of copper concentrations in
Jughtered cattles and sheep in table (1) and (2)
m p.p.m (mg/kg) to (mg/100

when converted fr0
as the human daily intake from meat is 100

ained findings were within the permis-
Casarett and

m)
m, the obt
sible limits which recommended by

Doull (1975) who reported that the "human daily
nizke of copper is 3.2 mg" except copper values
nsheep livers were little higher than the permis-
ble limits and the obtained results also Were
vitin the permissible limits which itended by
Egyp_ﬁan Organization for Standardization and
MW Control (1993) who mentioned that the
E?:;: human daily intake of cOpper is 0.05 -
E Cf’ body weight, also the obtained find-
b TepoI:tpj in table (1) were nearly similar t0
. eet by Doornebal and Murray (1981),
Fl978) and M:(li. .(1984), Poul and Southtgate
. f-‘le‘OS et al. (1988). Low find-
Were Stimar, in imported frozen meat samples
. ""Valuesi d by Youssef (1994), but high cOP”
i ), E;l cattles were detected by Frgslie et al.
* ElSherif (1991) and Steinbardt et &

+0. -
i cotively CTabils1); WIS copper

pollution with such el ent. Thi
ed on concentration of copper
and water. However chronic
may occur in animals under natui
tions. Moreover, the liver is greatly

to metabolic changes and retention er
absorption. This concides with that
Narres et al. (1984) and Diab (1995).

Finally it could be concluded that the 00 »

sults of lead in slaughtered cattles and shee

within the permissible limits of WHO
Casarett and Doull (1975) and E.0S.QC.

Cadmium concentrations in slaughtered
ce to the

and sheep Were in acceptan
ded levels intended by Casarett ¢
admium  levels in

within the permissible= in

men
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o/kg (p.p.m) wet weight
liver and kidneys) of

: . mnw meat, liver and kidneys of slaughtered
animals were not included in the E.0.S8.Q.C.
(1993).

- (3 mghkg=pg/g=ppm
(4) FAO: Food and Agriculture Organization.
(5) WHO: World Health Organization.

The hazardous toxic elements, are investigated in

E this study included lead, cadmium and copper.
~ The animals subjected to these hazardous ele-
ments differ from country to another according to
the excreted from the industrial, insecticidial and
dietetic regimens as well as the persistance of this

m in the environment,

I.._ ":ﬂt‘i £

ore the preventive measures intended for

environmental contamination,

O i,
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