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Abstract

Medicinal plants have been used since ancient times to treat a wide range of diseases. In
addition to their nutritional value, citrus fruits are rich sources of bioactive compounds with potent
antioxidant properties. Inhibition of acetylcholinesterase (AChE) is a key therapeutic strategy for
the management of Alzheimer's disease. This study investigated the chemical composition of
essential oils extracted from the peels of citron, grapefruit, and sweet lemon, as well as their
inhibitory effects on the kinetic properties of AChE. Essential oils were extracted using a
Clevenger apparatus, and their chemical constituents were identified by gas chromatography—
mass spectrometry. AChE activity was measured following incubation with different
concentrations of the essential oils. Enzyme kinetic parameters were analyzed to determine the
inhibitory effects and mechanisms of inhibition. Monoterpenes were the predominant constituents
of all three essential oils. Sweet lemon essential oil exhibited the strongest inhibitory activity
against AChE, achieving 60.09% inhibition at a concentration of 1.45 mg/mL. The ICso values for
citron, grapefruit, and sweet lemon essential oils were 1.42, 1.21, and 1.23 mg/mL, respectively.
Kinetic analysis revealed that citron, grapefruit, and sweet lemon essential oils inhibited AChE in
a concentration-dependent manner through mixed, competitive, and uncompetitive mechanisms,
respectively. The observed differences in the modes of inhibition are likely attributable to
variations in the chemical composition of the essential oils. These findings suggest that citrus peel
essential oils possess promising acetylcholinesterase inhibitory activity and may serve as potential
natural candidates for further investigation in the development of alternative or complementary
therapies for Alzheimer's disease.
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https://doi.org/10.22034/jpr.2024.8290.3304


    ∆ A   × V   × D f  𝜀   × y   × L


    T o t a l   A c t i v i t y   ( U / m l )  [ P r o t e i n   m g / m l ]

