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Antibacterial activity of p-Mentha-1,4-dien-7-al, the main component of Cuminum cyminum L. essential oil
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Statement of the Problem: Cuminum cyminum L., commonly known as cumin, belongs to the Apiacea family. It is a very important
spice as a flavoring agent in cooking and widely cultivated in India, China, Pakistan Argentina, Iran and Turkey. According to present
studies, cumin’s distinctive flavor and intense aroma are due to its essential oil content. The chemical composition of cumin essential
oil (CEO) is very complicated. In our study, CEO was obtained by supercritical carbon dioxide and molecular distillation. p-Mentha-
1,4-dien-7-al, is one major constituent of CEO, a new compound without standard and prepared by high speed countercurrent
chromatography (with purity above 96%). Previous studies provide substantial evidences that CEO is effective inhibitors of
microorganisms. However, the antibacterial activity of p-Mentha-1,4-dien-7-al has not been reported. The aim of this work is to
evaluate the ability against bacteria for p-Mentha-1,4-dien-7-al, which may be considered as potent agent in food preservation.

Methodology & Theoretical Orientation: Disc diffusion, minimum inhibitory (MIC) and bactericidal (MBC) concentrations were
used to qualitatively measure the antibacterial effect of p-Mentha-1,4-dien-7-al. Then the mechanism was described by determination
of cell-membrane conductivity and micromorphology analysis.

Findings: Based on the results of disc diffusion diameter, MIC and MBC, p-Mentha-1,4-dien-7-al was effective to inhibit the growth
of Escherichia coli and Shigella flexneri. The results also indicated that membrane permeability of cells was changed and destroyed
after treatment by p-Mentha-1,4-dien-7-al. The micrographs of the cell illustrated aberrant morphology such as shrinkage, partial
distortion, depletion of cytoplasm.

Conclusion & Significance: p-Mentha-1,4-dien-7-al has potential to be preservative applied in food industry.
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