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In recent years the industrial, agricultural and zootecnic 
developmellt has been responsible for the diffusion of many 
chemical substances in the en~-irorment causing the polhltion of 
rivers, lakes, seas, and coasts, soil and atmosphere. Among 
the various aspects of the enviror~ental pollution special 
attention nmst be directed to heavy metals , ~ich show a 
remarkable tendency to acctmmlate in tissues and organs of 
animals and b~ms. Particularly, lead and cadmi~n are of 
great concern when one considers that the variety of their uses 
have increased their level in the envirorsmnt and that they 
have been identified as the causes of several clinical problems. 
Since hea~, metals may be used as indicators of i~dustria] 
contamination, the Italian Ministry. of Heal~ started a research 
program concerning the lead and cadnium levels in meat, cow's 
milk and eggs produced by Italian livestock and in wellwater, 
local and industrial feedstttffs e~ployed in their breeding. This 
is the object of the present study carried out in the Campania 
province . 

MATEP/ALS AND METHODS 

Meat sampling was carried out in 15 farms representing 5 
Campania districts, selecting 30 beef, 30 pork and 30 lamb 
specimen for slaughter. Muscle, liver and kidney samples were 
obtained from each animal immediately after slaughtering. 

20 cow's milk samples were collected in dairy farms, and 20 egg 
samples in poultry farms. 

The industrial and local feedstuffs ( hay, lucern, maize, bran, 
bean leaves, etc. ) and wellwater samples employed in animals 
breeding were collected in all the considered farms. 

Homogeneized tissues ( i0 g ), cow's milk ( I00 g ) and whole 
edible egg contents were previously lyophilized, while 10-20 g 
of suitably triturated amimal feedstuffs were dried in 
an air-forced ventilation oven at !05~ overnight. Dry samples 
were gradually ashed by increasing temperature from 200~ to 
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450~ at 50~ Ashes were dissolved in about 2 ml of hot 
10% HNO~ , making, after cooling, the volume to I0 ml with 
deioniz~d water. The acid solutions were filtered and a~mlysed 
for Pb and Cd contents by atomic absorption spectroscopy. 

Water samples were analysed according to the Standard Methods 
for lead and caecum determination in natural waters(APHA,1985). 

Data are presented as mean (X); stamdard deviation (S.D.) and 
range in brackets. 

RESULTS AND DISCUSSION 

Lead and cadmium contents in analysed samples are listed in 
Tables 1-3. Lead mean concentrations in beef tissues varied 
between 0.147 and 0.573 mg/Kg; in pork tissues between 0.190 
and 0.511 mg/Kg and in lamb between 0.226 and 0.696 mg/F4~. 
Cadmium mean levels in beef were from 0.038 to 0.342 mg/Kg, 
in pork from 0.048 to 0.666 mg/Kg and in lan~ tissues from 
0.178 to 1.035 mg/Kg ( Table 1 ) . The highest concentrations 
of metals were obtained in renal tissue, since the kidney is the 
organ that mainly acctmmlates toxic heavy, metals in mammalian 
organisms, l~o and Cd levels in liver were also higher than in 
muscle tissues In lambs we obtained the highest absolute 
levels of lead ~d cadmi[~n. 

Lead and Cadmium mean amounts were 0.210 and 0.023 m~/Kg in the 
eggs; 0.241 and 0.021 in cow's milk. 

Considering lead and cadmit~n contents in feedstuffs (Table 3) 
it is possible to remark that in the local agricultural feeds 
the Pb mean level was 2.167 mg/Kg and the range 0.050-10.000 
mg/Kg, the Cd mean value amounted to 0.498 mg/Kg in a range 
between 0.060 and 17.857 mg/F4~ , while the industrial products 
showed lower contents of contaminants . 

In the wellwater samples ( Table 3 ) Pb and Cd levels were 
constantly lower than the established European limits for 
drinking water ( Pb 0.05 mg/l ; Cd 0.005 mg/l ) . 

As a comuemt on these results we observe that the lead 
contents in beef and lamb were lower than those found in other 
Italian provinces , while concentrations in pork tissues, in 
cow's milk, in eggs and in the local forage were s~m~lar ( Renon 
& Cantoni, 1977; Baldini et al., 1984; Cattaneo & Balzaretti, 
1984 ). Pb levels in meats are moreover lower than those found 
by Belgian researchers in animals from the Liegi district 
(Noirfalise & Fouassin, 1980) . On the contrary , in the U.S.A., 
Pb levels found in beef,cow's milk and eggs are very lower than 
ours, while those in pork meat are similar ( Jelinek, 1982 ) 

These differences could be explained eoe~idering that in many 
Italian provinces , including Campania, there are a lot of small 
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Table 2 . Pb and Cd levels in cow's milk and in eggs 
from Campania farms ( mg/Kg ) 

SAMPLES Pb Cd 

MU~K 

N. E S.D. E S.D. 

20 0.241 0.049 0.021 0.002 
(0.200-0.300) (0.020-0.025) 

EGG 20 0.209 0.134 0.024 0.013 
(0-0.400) (0-0.036) 

Table 3 . Pb and Cd levels in local and industrial 
feedstuffs ( mg/Kg wet weight ) and in wellwater 
( mg/l ) employed in Campania livestock breeding 

SAMPLES Pb Cd 

N. ~ S.D. ~ S.D. 

I/)CAL 15 2.167 2.410 0.498 0.544 
FEEnSTUFFS (0.050-10.000) (0.060-17.857) 

INDUSTRIAL 20 0.889 0.699 0.180 0.113 
FEED~S (0-6.000) (0.025- 1.260) 

WI~LWATER I0 0.017 0.021 0.002 0.002 
(0-0.044) (0-0.005) 

farms where the use of local forage is prevalent, so the 
livestock lead ingestion may be uncontrolled and is closely 
related to the intensity of local road traffic and 
industrialization ( Toscano, 1985 ). 

Also Cd levels found in beef sanples are lower than those from 
other Italian provinces ,particularly from Fm~lia-Romagna, one 
of the most industrialized Italian provinces (Dazzi et al. ,1982). 
Moreover , as observed about the Pb feedstuffs contamination , 
the Cd concentrations of local forage are quite high and , 
consequently , the highest levels of Cd and Pb have been 
shown by lambs , that are fed mainly by free pasture. 

For recent European and U.S. publications about Cd levels in 
livestock and feedstuffs are not available or refer rather old 
data ( Drury & }hm*~ns , 1979 ; Tra~s & Etnier , 1982 ; 
Laugel & Gretz , 1984 ) , it is not possible to do any 
significant comparison . 

463 



The above mentioned results show that in Ca,~,,ania the grade. 
of Pb and Cd envirormmntal pollution is quite lower than in 
other Italian provinces , nevertheless the mgnit~de of 
contamination of some local forage appears to justify a watchful 
eye being kept particul~!y in reducing the employment of 
uncontrolled feedstuffs in livestock breeding . 
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