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Introduction
Pathogenic bacteria have been a matter of public health concern since the early days of food industry, while foodborne diseases
caused by major foodborne pathogens, such as Staphylococcus, Salmonella and others occur massively worldwide. Pomegranate
(Punica granatum L.) peel extract PPE is one of the richest in health-promoting natural products that has been vastly used in
biocontrol approaches. Punicalagin, which is the main polyphenolic active compound in PPE has been reported to possess many
properties, such as antimicrobial, antioxidant, and immunosuppressive activities, in addition to regulating what is called “quorum
sensing system” (QS) which is a cell-to-cell communication process and a gene regulatory mechanism that plays a vital role in the
regulation of microorganisms’ pathogenicity. Bacteria use this QS system to control a variety of physiological processes such as biofilm
formation, conjugation, and virulence, antibiotic production, swarming, motility and sporulation. This phenomenon of QS draws
attention to the process of mitigation of microbial infection, where the plant-derived compounds block several essential pathways like
biofilm formation and virulence factor expression and which are controlled by QS system.
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Objects:
Generally, this PhD thesis research project is aiming to investigate the antimicrobial capacity of the PPE on several foodborne
pathogenic bacteria, together with the chromatography chemical analysis of the PPEs. Finally, gene expression analysis will be done
where an evaluation of the PPE abilities to down-regulate the expression of several genes which are involved in quorum sensing,
biofilm formation and virulence will be conducted.

A1. Aqueous extraction of PPEs from seven different pomegranate varieties.
A2. Determination of antimicrobial activity and PPE bioactive compounds antioxidant efficiency.
A3. Phytochemical composition analysis of the PPE bioactive compounds using High-performance liquid chromatography HPLC.
A4. Bacterial RNA extraction and gene expression analysis.
A5. Writing of the PhD thesis and scientific papers.

Expected results:
 The PPE of the pomegranate different varieties show

antimicrobial and antioxidant efficiency.
 Measuring significant concentrations of total phenolics,

tannins, flavonoids, and anthocyanins.
 PPEs shows abilities to down-regulate the expression of

several genes which are involved in quorum sensing,
biofilm formation and virulence.
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