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S1. Crude extract preparation
Four different extracts were prepared using the solvents: 100% methanol, 50% (v/v) aqueous methanol, 100% ethanol, and 50% (v/v) aqueous ethanol. Powdered leaf samples were combined with each solvent at a 1:15 (g/mL) ratio in separate Erlenmeyer flasks. The mixtures were agitated continuously on a shaker at room temperature for 24 h. Afterwards, the mixtures were filtered (Whatman paper), and the filtrates were concentrated under reduced pressure. The obtained residues were used for subsequent analysis of phenolic content and bioactivities.1 
S2. Determination of phenolic compounds
[bookmark: _Hlk143087414][bookmark: _Hlk139136173]Phenolics in the extracts obtained above were analyzed using a Shimadzu LC-2030C high-performance liquid chromatography system connected with a diode-array detector (HPLC-DAD) for analysis of phenolics. An Agilent ZORBAX Eclipse XDB-C18 column (4.6  150 mm, 5 m) was used. The mobile phase was a combination of solvent A (0.1% formic acid) and solvent B (100% acetonitrile). The gradient elution was carried out as follows: 0 – 0.1 min, 6% B; 0.1 – 5 min, 6 – 17% B; 5 – 10 min, 17 – 19% B; 10 – 20 min, 19 – 40% B; 20 – 25 min, 40 – 60% B; 25 – 30 min, 60 – 80% B; 30 – 33 min, 80 – 6%; 33 – 41 min, 6%.2 Phenolics were detected at 295, 340, and 360 nm, and quantified using external standards.
[bookmark: _Hlk139139840]S3. Antioxidant activity
Antioxidant activity was evaluated using ABTS and DPPH radical scavenging assays.3, 4 For the ABTS assay, the ABTS radical (ABTS+) solution was prepared by mixing 7 mM ABTS and 2.45 mM potassium persulfate (1:1, v/v) and storing the mixture in darkness at ambient temperature for 12 h prior to use. For the assay, 3 mL of the prepared ABTS+ solution was combined with 100 μL of diluted extract, and absorbance was measured at 734 nm using a spectrophotometer. For the DPPH assay, a mixture was prepared using diluted extract and a 40 μg/mL DPPH solution (2:3, v/v). This mixture was incubated in darkness at 37 C before measuring absorbance at 517 nm. Ascorbic acid was employed as the reference standard in both assays, and the radical scavenging activities of the extracts were evaluated based on calculated IC50​ values (μg/mL). Ascorbic acid was used as the reference standard in the two assays.
S4. Inhibition of bovine albumin denaturation
The inhibitory activity against albumin denaturation was assessed by mixing diluted extract, a 0.16% bovine albumin solution, and 25 mM sodium acetate buffer (pH 5.5) in a 1:1:2 (v/v/v) ratio within a test tube. The reaction mixture was initially incubated at 37 C for 45 min, followed by heating at 67 C for 3 min to induce denaturation. After allowing the mixtures to cool to room temperature, the optical density was measured spectrophotometrically at 660 nm. Diclofenac was used as a positive control. The inhibitory activity of the extracts against albumin denaturation was calculated and expressed as IC50​ values (μg/mL).5

S5. Inhibition of -amylase
A diluted extract mixed with α-amylase solution (0.14 U/mL) in phosphate buffer was incubated for 15-min at 37 °C. The enzymatic reaction was started by adding 15 μL of 0.25% starch solution, followed by another 15-min incubation at 37 °C. To stop the reaction, 50 μL of 1 M HCl was added, followed by adding 0.1 mL of KI3 solution. Change in absorbance of the mixture was measured spectrophotometrically at 595 nm.6 Acarbose was used as a positive control. IC50 value (μg/mL) was calculated to determine the α-amylase inhibitory effect.
S6. Inhibition of α-glucosidase
A diluted extract (50 μL) in 5% DMSO was mixed with 40 L of α-glucosidase (0.05 U) dissolved in phosphate buffer (100 mM, pH 6.8), followed by a 20 min incubation at 37 C. After adding 4-nitrophenyl-β-D-glucopyranoside (p-NPG) (5 mM, 40 μL), the mixture was incubated for 20 min at 37 C. 130 μL of Na2CO3 solution (200 mM) was used to halt the reaction, and the change in absorbance was measured at 405 nm [28]. Acarbose was used as a positive control. IC50 value (μg/mL) was calculated to assess the α-glucosidase inhibitory effect.
S7. Statistical analysis
All the measurements were carried out in triplicate, and the data were shown as mean ± standard deviation. The data were subjected to one-way analysis of variance (ANOVA) to compare the phenolic levels and bioactivities among the samples. To determine significant differences between the means, Tukey Honestly Significant Difference (HSD) test was employed, with statistical significance set at p < 0.05. All statistical analyses were conducted using the XLSTAT software package (ver. 2016).
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