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Abstract

The current study was conducted in the laboratories of the Department of
Life Sciences, College of Education for Women, University of Mosul. The study
involved the extraction and characterization of several active compounds from
different parts of the male inflorescence of the date palm (Phoenix dactylifera
L.) growing in Mosul. The aim was to identify the effect of these compounds on
the growth of two Gram-negative pathogenic bacteria, Morganella morganaii
and Proteus mirabilis, which are opportunistic pathogens in humans and exhibit
increasing antibiotic resistance. The phenolic compounds and fatty acids were
separated and characterized using three chromatographic techniques: high-
performance liquid chromatography (HPLC), gas chromatography (GLC), and
gas chromatography-mass spectrometry (GC-MS). Additionally, the effect of

some extracts on the growth of certain human pathogenic bacteria was
investigated.

Gas chromatography (GLC) analysis revealed the presence of six major
fatty acids in all parts of the inflorescence: oleic acid, palmitic acid, arachidonic
acid, linoleic acid, stearic acid, and linolenic acid. High-performance liquid
chromatography (HPLC) analysis identified several phenolic compounds in all
parts of the inflorescence. Rutin was detected in the stamen, perianth, and male
flowers, while quercetin was found in the stamen and perianth but not in the
male flowers. Apigenin was observed in the stamen and male flowers, and
ferulic acid was identified in all parts. B-coumaric acid was confirmed only in
the stamen, while gallic acid was found in all parts. Furthermore, kaempferol
was found in the stamen and male flowers, and chlorogenic acid was identified
in all parts. Regarding the identification of compounds using GC-MS, the
alcoholic extract of the spathe (inflorescence) and male flowers of the date palm
revealed a range of active compounds, including fatty acids, aromatic
compounds, lactones, and amino acids. The spathe was characterized by the
presence of fatty acids such as decanoic acid and octadecenoic acid, in addition
to nitrogenous and aromatic compounds that contribute to its defensive role. The
spathe showed an abundance of fatty and hydrocarbon compounds, particularly

the fatty acids n-hexadecanoic acid and pentadecanoic acid, along with lactone

compounds and other volatile compounds.
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As for the antibacterial activity of the extracts, the alcoholic extract of the
male flowers, spathe, and spadix demonstrated a clear ability to inhibit the
growth of Proteus mirabilis and Morganella morganaii. The petroleum ether
extract of the male flowers, however, had no effect on Morganella. Ether
extracts of the stamens and cymes showed a limited and relatively weak effect
on bacterial growth, with activity remaining stable at high concentrations. These
results indicate that the type of solvent used significantly influences the
effectiveness of the extracts. Polar extracts, particularly alcoholic ones,
exhibited higher activity compared to petroleum ether due to their ability to
extract a greater number of highly active polar compounds. Furthermore, the

plant part extracted played a crucial role in determining biological activity, with

male flowers and stamens being more potent than the inflorescence sheath.

Antibiotic susceptibility testing of Morganella and Proteus bacteria
revealed a clear difference between the two strains. Morganella was the most
responsive to ciprofloxacin, followed by meropenem, while tetracycline was the
least effective. Proteus, on the other hand, showed a similar level of
susceptibility to all three antibiotics. When comparing these results with the
effects of plant extracts, it was found that antibiotics possessed higher and more
stable efficacy, while the alcoholic extract showed moderate activity, similar to
some antibiotics, particularly against Proteus. The petroleum ether extract,
however, had a weak effect. These results underscore the importance of

assessing the drug susceptibility of each microbial isolate to ensure the selection

of the most effective treatment.

In general, it can be concluded that the date palm inflorescence contains
active compounds rich in fatty acids and phenolic compounds, and that the
alcoholic extracts possess a clear ability to inhibit the growth of pathogenic
bacteria. This indicates their potential importance in future biological and
medical applications. It is important to emphasize that selecting the appropriate
solvent for extraction and focusing on the parts rich in active compounds

enhances the effectiveness of the extracts.



