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Abstract oall!

Abstract

The current study focused on plant chemistry through the isolation
and identification of several natural products from the calyces of Hibiscus
sabdariffa L. and their impact on the growth of two pathogenic bacterial
species, Acinetobacter baumannii and Streptococcus pneumoniae.

A total of 42 compounds were identified, including 5 fatty acids, 8
volatile oils, 6 phenolic compounds from acid hydrolysis, and 5 phenolic
compounds from column chromatography. Additionally, 18 amino acids
were detected. The plant extracts were prepared using continuous
extraction with sequential solvents: petroleum ether (60-80)°C (HS1),
chloroform (HS2), acetone (HS3), IMS (HS4), and hot water (HS5).

Volatile oils were extracted from the Iraqi calyces of Hibiscus
sabdariffa using the steam distillation apparatus (Clevenger) and
characterized by gas-liquid chromatography (GLC). The main
components identified were linalool, limonene, a-pinene, terpinene,
sabinene, camphor, cymene, and camphene o« -Pinene compound
appeared at the highest concentration (12.0%), while Camphene appeared
at the lowest concentration (1.5%).

Free fatty acids were obtained by saponification of the raw plant
extracts (HSS5, HS4, HS3, HS2, HS1) and analyzed by gas-liquid
chromatography (GLC). The identified fatty acids included linolenic acid,
palmitic acid, stearic acid, linoleic acid, and oleic acid. It was observed
that linoleic acid appeared at the highest concentration in the raw plant
extracts, while linolenic acid appeared at the lowest concentration in the
raw plant extracts due to its higher polarity.

Phenolic Acid hydrolysis was performed on the raw extracts of
acetone (HS3), IMS(HS4) and hot water) HS5) to obtain some free
phenolic compounds, including (Chlorogenic acid, Cafteic acid, Rutin,

Gallic acid, Quercetin, Ferulic acid) using high-performance liquid
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chromatographic (HPLC) technique. Ferulic acid appeared at the highest
concentration in the IMS (HS4) extract compared to other extracts, while
Rutin appeared at the lowest concentration in the acetone extract (HS3).

Column chromatography technique was used to separate some
phenolic compounds from the flowers of the Hibiscus sabdariffa L. plant,
for the raw extract IMS (HS4) (FA) and the hot water extract (FB)
(HS5)¢<and four parts were obtained: (F1, F2, F3, F4) for both FA and FB,
three phenolic compounds appeared in the FA part, including (Apigenin,
P-hydrobenzoic acid and Kaempferol) while only two compounds
appeared in the FB part, including (Ellagic acid, Quercetin).

A number of amino acids found in the flowers of Hibiscus
sabdariffa L. were identified using the Amino Acid Analyser (A.A.A)
technique, which is eighteen compounds (Histidine, Alanine,Arginine,
Asparagine , Aspartic acid, Cysteine, Glutamic acid ,Glutamine <Glycine
, Isoleucine , Leucine , Lysine, Methionine , Phenylalanine ¢ Proline
Serine ,Threonine, Tyrosine ) Cysteine was found to have the highest
concentration (11.25 mg/g) while histidine had the lowest (2.58) mg/g.

Raw plant extracts from Hibiscus sabdariffa L. flowers were also
tested for their effect on two types of bacteria, Streptococcus pneumoniae
and Acinetobacter baumannii , commonly found in human infections.
The extracts were found to inhibit bacterial growth, with the highest
inhibition (17.26 mm) caused by the acetone extract (HS3) and the lowest
inhibition (13.21 mm) caused by the IMS extract (HS4) in A.baumannii.
Similarly, the highest inhibition in S. pneumoniae (17.05) mm was caused
by the acetone extract (HS3) and the lowest inhibition (7.83mm) was
caused by the chloroform extract (HS2).

Phenolic compounds were also identified in the extracts, with the

highest inhibition (43.65 mm) caused by the hot water extract (HSS) at

O



Abstract oall!

%100concentration, and the lowest inhibition (14.54 mm) caused by
theIMS extract (HS4) at 25% concentration in 4. baumannii. In
S. pneumoniae, the highest inhibition (38.63 mm) was caused by the hot
water extract (HS5) at 100% concentration and the lowest inhibition
(10.36) mm was caused by the acetone extract (HS3) at 25%
concentration.

No significant effect was observed for fatty acids and essential oils.
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