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Abstract

The current study is represents a scientific contribution to the field of
natural product chemistry, focusing on the biological properties of active
compounds separated from ALharanksh Physalis angulata L. plants, this was
accomplished through the separation and identification of several natural products
extracted from three different plant parts: seeds (PAs), calyx leaves (PAc) and
fruits (Pap). In addition, the antibacterial activity of these compounds was
evaluated against two types of pathogenic gram-negative bacteria: Proteus
mirabilis and Morganella morganii. A total of 56 compounds were identified in
this study, including six fatty acids, eight phenolic compounds, 24 alcohols and
esters, and 18 amino acids, and which were detected and identified using
chromatographic separation techniques (GLC, HPLC, and GC-MS).

The results revealed that all three parts contained the same 6 fatty acids
(Lenolic, Oleic, Palmitic, Stearic, Linolenic, Arachidonic), but their
concentrations varied between each part. Lenoleic acid was the predominant fatty
acid in all extracts recording the highest percentages in (PAs;, PAc;, and PAp,)
with a concentration of (19.80%, 13.66%, and 8.74%), respectively, and which
were identified using GLC technique.

The results conclusively demonstrated the presence of 8 phenolic
compounds in the extracts of P. angulata L., which were identified using HPLC,
namely; apigenin, ferulic acid, chlorogenic acid, p-coumaric acid, gallic acid,
kaempferol, quretin, and rutin. Six compounds were identified in PAs,, while the
Kaempferol and rutin were not detected in the extract, and eight in PAc,, and six
in PAp,, while the qurcetin and p-coumaric acid were not detected in the extract,
Quantitative analysis revealed that chlorogenic acid was most abundant in PAs,
at a concentration of 0.0904 mg/ml, while gallic acid was most abundant in both
PAc; and PAp; at concentrations of 0.126 and 0.0908 mg/ml, respectively.

A total of 24 bioactive compounds were identified in the alcoholic extracts
of P. angulata L. using gas chromatography—mass spectrometry (GC-MS). A
total 14 compounds were obtained in PAs,, six compounds in PAc,, and four
compounds in PAp,.The most important compounds included (17-Octadecynoic
acid, 3-Hexanol, 1,2-Benzenedicarboxylic acid, Heptanoic acid, 2-ethyl, and
Lauric acid).

The results revealed the identification of 18 amino acids present in the
studied plant parts, with variations in their concentrations among each part,



including: threonine, isoleucine, glutamic acid, glycine, cysteine, proline,
methionine, serein, leucine, lysine, tryptophan, arginine, aspartic acid, alanine,
phenylalanine, histidine, valine, and tyrosine. The seeds exhibited the highest
amino acid content compared to the other parts. In the seeds, the highest
concentration of the amino acid was methionine, reaching 14.18 mg/g. In the
calyx leaves, the highest concentration of the amino acid was proline, recorded at
6.98 mg/g. The highest concentration of alanine in the fruit was 11.60 mg/g.
Tryptophan was absent in both the calyx leaves and the fruit, while tyrosine was
absent from the seeds.

In biology, the crude extracts obtained from the three parts of the Iraqi P.
angulata L. — PAs, PAc and PAp — were evaluated for their antibacterial activity
against two types of human pathogenic bacteria: P. mirabilis and M. morganii.
The antibacterial activity of the extracts assessed by measuring the diameters of
inhibition zones. The results revealed notable variations in the antibacterial
activity depending on the type of solvent and the plant part. Overall, the ethanolic
extracts exhibited significantly higher inhibitory effects compared with the
petroleum ether extracts. The ethanolic PAs, recorded the highest inhibition,
reaching 18 mm against P. mirabilis at a concentration of 150 mg/ml and against
M. morganii at the same concentration, reaching 16 mm. The ethanolic extract
PAc, showed the highest inhibition diameter 20 mm at a concentration of 150
mg/ml against M. morganii, and the inhibition diameter 18 mm against P.
mirabilis at a concentration of 100 mg/ml. The ethanolic extract of the PAp, also
showed inhibition against P. mirabilis, with an inhibition diameter of 16 mm at a
concentration of 150 mg/ml, and against M. morganii, the highest inhibition
diameter 20 mm was recorded at a concentration of 150 mg/ml. In contrast, the
petroleum ether extracts of all parts showed the lowest inhibition rates against
both P. mirabilis and M. morganii.



