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SUMMARY

The purpose of researches was to identify and evaluate the heavy metals 

content (Pb, Cd) in feeds, during 2006 agricultural year from a dairy cows farm 

in Iasi district. Lead and cadmium contents were assessed using atomic 

absorption spectrophotometry method in flame. In this period were analysed 65 

samples of: corn, alfalfa and pasture hay, barley straw, sorghum, alfalfa, 

pasture, vetch, sunflower meal, wheat husks, brewery drugs, corn and alfalfa 

silage. The results shown that all of analyzed samples contained lead and 

cadmium. Average values of lead content in samples varied between 0.34 and 

3.42 mg/kg, while the average values cadmium content was found within 0.047 

and 0.328 mg/kg. These values were below the maximal limits established by 

the MAAP Ord. no. 120/2005.

Key words: lead, cadmium, feed, atomic absorption spectrophotometer

INTRODUCTION

The results of the researches undertook until now, are showing that a lot of 

the vegetable or animals products are chemically contaminated, having harmful 

agents of great risk like heavy metals (Pb, Cd) and other chemical substances.

The danger that fodders or animal products become potential harmful for 

the animal or for the human body, results from their contamination degree with

different chemical pollutions. The animals could be contaminated with heavy 

metals through ingesting polluted feeds. Heavy metals with a potential toxicity 

arrived in feeds on multiples ways. [3, 4]

The pollutants toxicity depends on animal species, chemical dose and 

lasting of their action upon the organism. [3]

Lead and cadmium have a toxic effect and oncological action, leading to 

hepatic, cutaneous and pulmonary cancer and changed haematological

parameters. [4]
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MATERIAL AND METHODS

These researches were made to identify the presence of some heavy metals 

(Pb, Cd) and to evaluate their content in feeds, to follow their traceability.

The analysed material proceeded from a dairy cows farm in Iasi district. 

The agricultural land of this farm is below incidental polluting agents.

The investigations were made in the 2006 year on 65 samples of: corn, 

alfalfa and pasture hay, barley straw, sorghum, alfalfa, pasture, vetch, sunflower 

meal, wheat husks, brewery drugs, corn and alfalfa silage.

The harvesting and the preparation of fodder samples for analysis were 

made according to actual national and international standard (STAS 21/2-73; 

STAS 7842-80; ISO 6497/2001) and sanitary veterinary norms.

The assessment of Pb and Cd content from the samples was made by using 

atomic absorption spectrophotometry method in flame with feeder burner with 

mixed air-acetylene at maximum 2250°C, using atomic absorption with flame 

GBC-AVANTA apparatus.

For determination of Pb and Cd content, the feeds were drying mineralized 

so: the samples were burned at 500ºC, and the ash results was washed with HCl 

and distilled water; at the end the solution sample is bringing to an wanted 

volume to be analysed at spectrophotometer. The curve of calibration, 

representing graphic absorbance depending on concentration, was realised for 

lead in 5 points (0.5; 1; 2.5; 5; 7.5 ppm) and also for cadmium in 5 points (0.2; 

0.5; 1; 1.5; 2 ppm). 

The limit of detection of GBC-AVANTA apparatus was of 0.023 ppm for 

lead and of 0.028 ppm for cadmium.

The wave-length used for determination of Pb was of 217 nm and the 

wave-length used for determination of Cd was of 228.8 nm.

The results of Pb and Cd was expressed in mg/kg (ppm) at 12% humidity 

of the fodders.

Table 1 Average content of lead in fodder samples (ppm)

Sample

No. of 

samples

Limits 

min/max
x

sX ± s V% r

Corn 5 3.18/3.72 3.42 ± 0.05 0.18 5.28 0.51

Pasture pay 5 2.16/2.40 2.26 ± 0.02 0.07 3.31 0.21

Alfalfa hay 5 0.27/0.41 0.34 ± 0.01 0.05 15.28 0.15

Barley straw 5 1.32/1.53 1.46 ± 0.02 0.07 4.98 0.20

Sorghum 5 0.59/0.76 0.69 ± 0.01 0.06 8.09 0.16

Alfalfa 5 0.47/0.60 0.53 ± 0.01 0.05 8.65 0.13

Pasture 5 2.45/2.94 2.72 ± 0.04 0.16 5.89 0.45

Vetch 5 0.61/0.83 0.71 ± 0.02 0.08 10.57 0.21

Sunflower meal 5 2.98/3.32 3.17 ± 0.03 0.11 3.33 0.30

Wheat husks 5 2.29/2.83 2.65 ± 0.05 0.19 7.25 0.54

Brewery drugs 5 0.98/1.19 1.07 ± 0.02 0.07 6.66 0.20

Corn silage 5 2.51/3.01 2.78 ± 0.04 0.16 5.78 0.45

Alfalfa silage 5 0.98/1.20 1.06 ± 0.02 0.07 6.77 0.20
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RESULTS AND DISCUSSION

The research has shown that all analysed samples contained lead and 

cadmium. The results are presented in tables 1 and 2.

Table 2 Average content of cadmium in fodder samples (ppm)

Sample

No. of 

samples

Limits 

min/max
x

sX ± s V% r

Corn 5 0.084/0.099 0.091 ± 0.001 0.005 5.454 0.014

Pasture pay 5 0.196/0.218 0.206 ± 0.002 0.008 4.090 0.024

Alfalfa hay 5 0.323/0.334 0.328 ± 0.001 0.004 1.075 0.010

Barley straw 5 0.096/0.113 0.105 ± 0.002 0.006 5.692 0.017

Sorghum 5 0.040/0.055 0.047 ± 0.001 0.005 10.267 0.014

Alfalfa 5 0.074/0.086 0.080 ± 0.001 0.004 4.795 0.011

Pasture 5 0.083/0.092 0.087 ± 0.001 0.003 3.133 0.008

Vetch 5 0.066/0.080 0.073 ± 0.001 0.004 5.903 0.012

Sunflower meal 5 0.298/0.313 0.305 ± 0.001 0.005 1.630 0.014

Wheat husks 5 0.259/0.276 0.269 ± 0.002 0.006 2.217 0.017

Brewery drugs 5 0.088/0.097 0.091 ± 0.001 0.003 2.817 0.007

Corn silage 5 0.069/0.095 0.080 ± 0.002 0.008 10.056 0.023

Alfalfa silage 5 0.121/0.139 0.130 ± 0.002 0.007 3.306 0.019

The levels of lead and cadmium contamination in all the samples of feeds 

were relative low and the assessed values were under the admitted maximal 

limits established by the MAAP Ord. no. 120/2005:

- for lead, the maximal limit established for fodders is 10 mg/kg (maximal 

average value in this research was 3.42 mg/kg)

- for cadmium, the maximal limit established for fodders is 1.0 mg/kg 

(maximal average value in this research was 0.328 mg/kg). [6]

These values indicated a relative low pollution level with lead and 

cadmium.

Comparing the results of these researches, with other results of sample 

researches of Pb and Cd content in similar feeds from other areas of our country 

(for example other values in corn for lead were found 5.85 - 8.39 mg/kg and for 

Cd 0.31 - 0.46 mg/kg), were observed lower values [1, 2].

These values of lead and cadmium contents in fodders could be a potential 

harmful for the animal, through long time accumulative effect in tissues; par 

consequence is necessary to continue the investigations and monitoring of 

heavy metals content in feeds.

CONCLUSIONS

The investigations made on 65 samples proved the presence of Pb and Cd 

in all analysed feeds.

The Pb and Cd content were found under the admitted maximal limits 

established by the MAAP Ord. no. 120/2005.
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The results obtained in this research, justify continuing the investigations, 

and monitoring of heavy metals in feeds. 
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