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Abstract

Antibiotic resistance in bacteria is becoming a serious problem, especially
after the emergence of multidrug-resistant strains. To overcome this problem,
new and effective antibacterials or resistance modulators are highly needed and
plant kingdom represents a valuable source of these compounds. In this study
we investigated the antibacterial activity of Egyptian anise Essential Oil (EEO),
Egyptian anise Waste Residue Extract (EAWRE), Chinese anise Essential Oil
(CEO) and Chinese anise Waste Residue Extract (CAWRE) against 100
isolates belonging to two Gram positive (Streptococcus spp. and
Staphylococcus spp.) and four Gram negative bacteria (Klebsiella spp.,
Escherichia coli, Acinetobacter spp. and Pseudomonas spp.), also we
investigated the resistance modification activity of both oils and post-
distillation extracts against six clinical isolates (Streptococcus pneumoniae,
Staphylococcus aureus, Klebsiella pneumoniae, Escherichia coli
Acinetobacter baumannii and Pseudomonas aeruginosa). Phenolic compounds
of anise wastes (EAWRE and CAWRE) were determined by HPLC and the
components of EEO and CEO were detected by Gas Chromatography. The
antibacterial activity of anise waste extracts and anise essential oils assays were
performed by using inhibition zone diameters, MIC and MBC. Synergistic
evaluation of anise waste extracts and anise essential oils combined with
certain known antibiotics like cephradine, chloramphenicol, tetracycline and
amoxicillin was carried out using disc diffusion method, MIC, MBC and the
fractional inhibitory concentration (FIC) indices. Assessment of bacterial
morphology of Pseudomonas aeruginosa treated with tested oils and extracts
alone and in combination with tetracycline was carried out using scanning
electron microscopy (SEM). The results showed that HPLC method has been
developed for the determination of 25 phenolic compounds from anise waste
extracts; while GC analysis detected the presence of trans-anethole as the major
component of both oils. EAWRE, CAWRE, EEO and CEO have significant
antibacterial activity against all of the test bacteria. CAWRE was found to have
higher amounts of phenolic compounds contents that might be responsible for
its comparatively higher antibacterial activity than EAWRE. Also CEO was
found to possess higher anethole content that could be responsible for its higher
effectiveness compared to EEO. Neither the antibacterial activity of both post-
distillation extracts nor the activity of both essential oils was significantly
affected by irradiation at 10 and 30 kGy. The combination of anise waste
extracts and the tested antibiotics mostly showed synergistic effect. Synergistic
interaction was most expressed against Streptococcus pneumoniae and
Staphylococcus aureus by tetracycline and chloramphenicol; Pseudomonas
aeruginosa, Klebsiella pneumoniae, Acinetobacter baumannii and Escherichia




coli by cephradine, amoxicillin and tetracycline. In contrast, all tested
combinations of EEO and CEO with tested antibiotics resulted in synergistic
interaction against all tested isolates. SEM observations confirmed the
antibacterial activity of EEO, CEO, EAWRE and CAWRE; as in all cases the
bacteria lost its original shape and irregularity was observed. Synergism was
also confirmed through the detected severe morphological changes in cells of
Pseudomonas aeruginosa. Synergistic interaction resulted from the
combination of EAWRE, CAWRE, EEO and CEO with commercial antibiotics
could be useful in fighting emerging drug-resistant bacteria. These results
suggest that both aniseeds and star anise waste residue methanolic extract
(post-distillation) and essential oils could be good economic sources of
multidrug resistance inhibitors. The results also indicate that indiscriminate co-
administration of antibiotics with some aromatic and medicinal plant wastes
such as those from aniseeds and star anise wastes could be therapeutically
wasteful. Their use in combination with conventional antibiotics should be
further studied for in vivo which may lead to the development of much needed
drug enhancing preparations.
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