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Abstract

In recent years, the utilization of bioactive compounds derived from plant materials and agricultural
by-products has attracted increasing attention as a sustainable approach for developing functional and
therapeutic agents. Food waste, particularly fruits and vegetables, constitutes a considerable portion of
agricultural resource losses. Parts such as eggplant peel and calyx are commonly discarded, although they
can serve as valuable sources of bioactive constituents. In this study, extracts of fresh purple eggplant calyx
were prepared using a combined extraction technique involving ultrasonic waves and two solvents (absolute
ethanol and ethanol-water 50%). The a-amylase inhibitory activity, as a key indicator of blood glucose
regulation, was evaluated, and the chemical composition of the extracts was identified using liquid
chromatography—mass spectrometry (LC-MS) and gas chromatography—mass spectrometry (GC-MS).
The results showed that the eggplant calyx extract was rich in phenolic and flavonoid compounds and
exhibited notable enzyme inhibitory potential (64.8% for hydroalcoholic extract and 39.7% for ethanolic
extract). The extraction yield of the hydroalcoholic extract (24.9%) was significantly higher than that of
the ethanolic extract (3.67%), attributed to the balanced polarity of the water—ethanol mixture. These
findings indicate that eggplant calyx, as a low-cost and readily available plant waste, can be considered a
natural and economical source for developing bioactive compounds with potential antidiabetic effects
applicable in food and pharmaceutical industries. It is noteworthy that, although the antidiabetic properties
of eggplant calyx have been mentioned in traditional medicine texts, no experimental or laboratory evidence

had been reported in this regard prior to this study.
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Figure 1: Eggplant Calyx
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Figure 2: Percentage of alpha-amylase enzyme inhibition at different concentrations of alcoholic and
hydroalcoholic extracts. Significant differences between the enzyme inhibition percentages of alcoholic and
hydroalcoholic extracts are indicated by capital English letters (comparison between alcoholic and hydroalcoholic
extracts), while significant differences in enzyme inhibition percentages among different concentrations of each

extract are indicated by lowercase English letters (comparison among various concentrations of the alcoholic extract
and among those of the hydroalcoholic extract)
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Figure 3: Percentage of alpha-amylase enzyme inhibition at different extract concentrations
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Figure 4: Chromatogram obtained from GC-MS related to eggplant calyx extract (time is expressed in
minutes)
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1 16.351 Hexadecanoic acid C,6H3,0, 82.3 43.8%
2 16.442 Ethyl ester of hexadecanoic acid C1gH360, 63.8 17.2%
3 18.145 Octadecanoic acid C,gH360, 75.3 13.4%
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Figure 5: Chromatogram obtained from LC-MS related to eggplant calyx extract
(time is expressed in minutes)
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Table 4: Compounds identified in the hydroalcoholic extract of eggplant calyx by LC-MS analysis
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