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Summary

The study, which was conducted in the laboratories of the College
of Agriculture and Forestry / University of Mosul and private
laboratories, included collecting (90) samples of cow's milk from
different areas exposed to pollution within the borders of Nineveh
Governorate. The regions were divided into three groups: the first group
included areas close to industrial facilities, areas close to streets with
intense irrigated traffic, while the third group included agricultural fields
in which pesticides and chemical fertilizers were used, and the sampling

period took from June 2022 to December 2022.

The current study aimed to investigate the contamination of cow's
milk samples collected from the aforementioned study areas with some
types of heavy metals such as (lead, cadmium, zinc) by measuring their
concentrations and comparing them with the permissible limits set by the
Food and World Health Organization. Then, the ability of probiotics from
the genus lactic acid bacteria to reduce the concentrations of these
minerals was evaluated. For this purpose, a commercial isolate containing
different types of probiotics was used, such as ( Lactobacillus plantarum ,
Lactobacillus acidophilus , Streptococcus thermophiles and Lacrobacillus
bulgaricus ) And a local isolate that was isolated from cow's milk, then
diagnosed microscopically and biochemically, in addition to genetic

diagnosis by amplifying regions of the 16SrRNA gene.

The results of the study showed that the element (lead) in the milk
samples collected from all study areas exceeded the permissible limits for
milk within the Iraqi and international standards, which are (0.02) ppm.
The areas close to industrial facilities were the most contaminated with

lead, with a concentration of (0.045) ppm, followed by the agricultural

a
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fields, where the average concentration was (0.032) ppm. The least
contaminated areas with lead were near streets with high traffic, as its
concentration reached (0.044) ppm. No significant differences were
recorded at the level of probability (a < 0.05) between the average lead

concentrations in the milk samples of the three study areas.

The results also indicated that the element (cadmium) in milk
samples in all study areas exceeded the permissible limits in milk within
the Iraqi and international standards, which are (0.002) ppm. Where the
highest arithmetic value was recorded in areas close to industrial facilities
and areas close to streets with high traffic, and it was (0.008) ppm, No
significant differences were recorded at the level of probability (a < 0.05)

in the concentration of cadmium between milk samples in all study areas.

The results confirmed the absence of any contamination with the
element (zinc) in the milk samples of cows that were grazing close to the
three study areas, as its concentrations did not exceed the permissible
limits in milk within the Iraqi and international standards, which are
(0.328) ppm. No significant differences were recorded in zinc
concentrations at the probability level (A < 0.05) among samples from all

regions.

In order to solve the problem of milk contamination with heavy
metals, commercial and local isolates of probiotics were used and added
to the contaminated milk. The results of the study showed that
commercial  isolation  (Lactobacillus  plantarum,  Lactobacillus
acidophilus, Streptococcus thermophiles, and Lacrobacillus bulgaricus)
It had a significant role in reducing the toxicity of heavy elements (lead,

cadmium and zinc) in milk. With regard to the local isolate, it showed
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high efficiency in the biological removal of the toxicity of heavy

elements

As for the local isolate, Lactobacillus acidophilus was isolated
from cow's milk and microscopic tests were performed on it, and then
biochemical tests gave results positive , For the purpose of confirming the
diagnosis, DNA was extracted from the bacteria and regions of the 16S
rRNA gene were amplified by polymerase chain reaction. The results
showed the presence of the gene, then a nitrogen base sequence test was
carried out, and the isolate was recorded globally for the first time as a
new strain in the Gen Bank (National Centre for Biotechnology

Information (NCBI).

No significant differences were recorded at the probability level
(a < 0.05) in the chemical variables of Yogurt added to the local isolate,
which included (humidity, total solids, pH), while the physical variables
(whey exudation) and bacteriological variables (the amount of lactic acid
bacteria) were recorded. Significant differences at the same level of

probability.
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