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This study was performed in laboratories of the Department of
Food Sciences, College of Agriculture and Forestry, University of Mosul,
and in the laboratories of the Department of Biology, College of Science,
University of Kirkuk, for the period from 20/1/2022 to 2/5/2023. The aim
of this study is to prepare aqueous plant extracts of chamomile and
Hibiscus sabdraiffa L. ,bacterial supernatant of the probiotics
Lactobacillus acidophilus , Lactobacillus plantarum and the mixed
probiotic, and to measure the inhibitory activity of the plant extracts at
concentrations of 100, 150, and 200 mg/ml and the bacterial infiltrate of
the probiotics at a concentration of 100% against some types of Gram-
negative bacteria E. coli, Pseudomonas aeroginosa , Klebsiela
pneumonia, and finally Gram-positive Staphylococcus aureus and
Bacillus subtilis, which cause food spoilage. Besides the preparation of
copper oxide nanoparticles (CuoNPs) and selenium nanoparticles
(SeNPs) from plant extracts and probiotics and measuring their inhibitory
effectiveness at concentrations of 25, 50, 75, and 100 mg/ml against some
types of Gram-negative and positive bacteria that cause food spoilage.
The prepared nanoparticles were added to edible gelatin films, and
determine its effect on the chemical, microbial, and sensory properties of
soft cheese made from cow's milk and stored for 20 days at a temperature
of 5°C.

The results showed the possibility of preparing copper oxide
nanoparticles (CuoNPs) and selenium (SeNPs) using environmentally
friendly green methods (Green synthesis) from plant extracts and
probiotics. The color change is a preliminary indicator for the formation
of nanoparticles, The properties of the prepared nanoparticles were
determined through the ultraviolet absorption spectrum and the X-ray
diffraction device. The results of the FTIR spectroscopy analysis also
showed that the plant extracts and probiotic contained effective functional
groups that contributed to the formation of nanoparticles of copper oxide
and selenium, In addition to determining the shape and size of the
nanoparticles prepared using the atomic force microscope and the
scanning electron microscope (FESEM).The consequences of the
examination showed that they are polymorphic, as the crystalline shapes
varied between rectangular and spherical. The size of the nanoparticles of
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copper oxide prepared from plant extracts ranged between 17.12-57.79
nm, where as the size of the nanoparticles prepared from probiotic ranged
between 29.12-153.22 nm, while the size of the nanoparticles of selenium
prepared from plant extracts ranged between 32.04-54.92 nm and
between 28.25-55.52 nm for probiotics.

The inhibitory activity of nanoparticles prepared at concentrations
of 25, 50, 75, and 100 mg/ml was tested by diffusion against some types
of Gram-negative and Gram-positive bacteria that cause food spoilage.
The results showed too that there was a discrepancy in the diameters of
the inhibition zone between Gram-negative and Gram-positive bacterial
isolations in addition to an increase in the diameter of inhibition with
increasing the concentration of the prepared nanoparticles. The results
also showed that the minimum inhibitory concentration (MIC) of copper
and selenium oxide nanoparticles prepared from plant extracts and
probiotics ranged between 50 and 75 mg/ml against some Gram-negative
and positive bacteria causing food spoilage, and the minimum
bactericidal concentration (MBC) ranged between 75 and 100 mg/ml.

The prepared gelatinous films with a concentration of 10% gelatin
powder and plasticized with glycerol by 30% of the gelatin weight were
translucent, glossy, soft to the touch, tasteless, and odorless, and could be
easily removed from the mold.

The results of preserving cheese showed that the moisture
percentage decreased during the storage period for all treatments, and the
treatments closed with gelatin films to which selenium particles and
copper oxide nanoparticles were added had less moisture loss. The rest of
the cheese components of protein, fat, ash, and free fatty acids did not
show significant differences on the first day of storage compared to the
two comparison samples without packaging and covered with gelatin film
only T1 and T2, but the percentages of these components increased at the
end of the storage period in proportion to the loss of moisture. The pH
decreased with storage progression and for all treatments.

The results of microbial evaluation of cheese coated with gelatin
films added to nanoparticles prepared from plant extracts and probiotics
indicated a decrease in the numbers of total, lipolytic, and protein-
degrading bacteria compared with the two control samples during the
storage period. To sum up, The results showed that the treatments coated
with gelatin films to which selenium particles and copper oxide
nanoparticles were added did not show growth of E.coli bacteria, yeasts,
or molds during the storage period, compared with the two control
samples without packaging and coated with gelatin film only.
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