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Context: Cyperus rotundus L. tubers contain essential oils with
reported alpha-glucosidase inhibitory and anti-inflammatory
activities. Aims: This study optimized the extraction of essential
oil from C. rotundus tubers and evaluated the in vitro inhibitory
activities of the resulting oil. Methods: Essential oil was extracted
using microwave-assisted hydrodistillation in a Stahl apparatus.
A Box-Behnken design with three variables-microwave power,
solvent-to-material ratio, and extraction time-was applied within
the response surface methodology framework. The responses
included essential oil yield, total phenolic content, and total
terpenoid content. The optimized oil was characterized by GC-MS
and evaluated in vitro using alpha-glucosidase inhibition and
protein-denaturation inhibition assays. Results: The optimal
extraction conditions were 600 W microwave power, a 1:7
g/mLsolvent-to-material ratio, and 47.41 min extraction time.
The optimized oil inhibited alpha-glucosidase with an IC50 of
171.89 +/- 0.0087 & micro;g/mL, compared with 277.57 +/- 0.0059
& micro;g/mL for acarbose under the same assay conditions.
Protein-denaturation inhibition was moderate, with an IC50 of
109.19 +/- 0.43 & micro;g/mL, compared with 9.14 +/- 0.06 &
micro;g/mL for sodium diclofenac. Conclusions: The optimized
essential oil demonstrated preliminary in vitro alpha-glucosidase
inhibitory and moderate protein-denaturation inhibitory
activities. These findings represent screening-level evidence.
Further chemical characterization, mechanistic assays, safety
evaluation, and in vivo studies are required before any
therapeutic or disease-management relevance can be
concluded.
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