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Abstract

With the continuous development in food production and
manufacturing technologies, some foods in general and animal products in
particular are still the subject of controversy in terms of food safety and
security. Specifically, foods that contain genetically modified additives
during the manufacturing and preparation process of these food products
for the purpose of providing them to consumers, especially in developed
countries that have the capabilities of genetic engineering technologies and
harness them to achieve sustainable development goals at the agricultural
level in terms of the production of agricultural crops that are added as raw
materials in the preparation of farm animal feed or as additives during food
manufacturing, the most important of which are processed meats such as
luncheon meat, mortadella, and sausage. Developing countries are the
largest consumers of products containing genetically modified additives,
imported from these developed countries without safety controls.
Therefore, they pose a risk to consumer health and the environment. Thus,
the current study aimed to detect some genetically modified additives in
meat and meat products displayed for consumption in the city of Mosul.
112 samples of local, imported, and processed meats were collected and
displayed for consumption in the markets of Mosul city for the period from
August 2024 to January 2025. 64 samples of processed meats, including
(sausage, luncheon meat, and mortadella), and 48 samples of imported
frozen beef and poultry, as well as local meat. The study also included
collecting 44 samples of poultry mixed diets, soybean meal and corn,
approved for feeding local poultry from some feed manufacturing plants,
and relying on the polymerase chain reaction (PCR) technique to detect the
presence of genetic modification evidence represented by both the 35S

promoter gene and the 7-nos termination gene, in addition to detecting the
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presence of the gene specialized in genetically modified soybean
(CP4EPSPS) and the lectin gene Lecl, in addition to the genetically
modified corn gene Zel. The results of the study showed that (33) samples
out of 112 samples of different meat were positive to the presence of the
genetically modified soybean gene CP4EPSPS, at a rate of (29.46%), and
that the highest significant percentage of the presence of soybean genes
was in processed meat, at a rate of (73%) compared to imported and local
meat, noting that the highest significant percentage of the presence of the
genetically modified soybean gene was in processed beef, at a rate of
(67%), compared to processed poultry meat (33%), and the highest
percentage of the presence of the genetically modified soybean gene
CP4EPSPS was recorded in luncheon meat processed from beef, at a rate
of (56%), compared to sausage and mortadella samples, at a rate of (25%)
and (19%), respectively. The study showed that poultry luncheon meat had
the highest percentage of the presence of the soybean gene CP4EPSPS, at
(75%), compared to sausage (25%), while all samples of mortadella and
processed poultry meat were negative for its presence. The increase was
associated with the presence of genetic modification evidence represented
by the 35S promoter gene in mortadella and beef luncheon meat at (50%)
and (41.67%), respectively, and poultry luncheon meat (58.33%) compared
to sausage, while only one sample of luncheon meat was positive for the
presence of the 7-nos gene, at (8.33%), and all other samples of local and
imported processed beef were negative for the presence of the 35S
promoter gene and the 7-nos gene. In contrast, only two samples of poultry
luncheon meat gave a positive result for the presence of the 7-nos gene, at
(16.67%). The results of the study showed the presence of the lectin gene
Lecl in poultry luncheon meat in three samples at a rate of (25%), while
all meat samples in the study were negative for the presence of the lectin

gene and the corn gene Ze /. The results of the study revealed the presence
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of the genetically modified soybean gene CP4EPSPS in eight samples of
poultry mixed diets at a rate of (40%), the lectin gene Lec! in 14 samples
at a rate of (70%), the genetically modified maize gene Ze/ in 11 samples
at a rate of (55%), and the 35S promoter gene in five samples at a rate of
(25%), in addition to the presence of the genetically modified soybean gene
and the lectin gene in imported soybean samples added to poultry mixed
diets at a rate of (83.33%). The detection of the genetically modified maize
gene Zel in imported maize samples showed that four maize samples were
positive for containing the Ze/ gene at a rate of (66.67%), with the presence
of the 35S gene in them at a rate of (50%), and all feed samples were
negative for the presence of the 7-nos terminator gene. The results of
sequencing the nitrogenous bases of the DNA molecule of six samples,
based on the genetically modified soybean CP4EPSPS gene, showed a
92.96% match rate with the standard samples registered at the National
Center for Biotechnology. The phylogenetic tree analysis showed a
similarity between the local samples based on the genetic dimension and
they were close to genetically modified genes registered in Belgium, the
United States, China, Switzerland, and Germany, registered with the serial
numbers  LT724735.1, EU259514.1, LT725408.1, JN681269.1,
EU327493.1, HG699545.1, and JX185747.1.




