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Abstract: 

Diabetes mellitus is a chronic metabolic disorder characterized by elevated blood glucose levels and may 

lead to multiple complications. One strategy for controlling postprandial hyperglycemia is inhibition of 

the α-glucosidase enzyme. Although synthetic inhibitors such as acarbose are effective, they are 

frequently associated with gastrointestinal adverse effects, highlighting the need for alternatives derived 

from natural products. This study aimed to determine the in vitro α-glucosidase inhibitory activity of an 

ethanol extract of Ficus elastica leaves. The assay was performed spectrophotometrically using p-

nitrophenyl-α-D-glucopyranoside (pNPG) as the substrate, and absorbance was measured at 405 nm with 

a microplate reader. Acarbose was used as the positive control. The ethanol extract showed concentration-

dependent α-glucosidase inhibition. The highest inhibition was 71.437% at 400 µg/mL. The extract had 

an IC₅₀ value of 264.694 µg/mL, whereas acarbose had an IC₅₀ of 0.589 µg/mL. Although the inhibitory 

potency of the extract was substantially lower than that of acarbose, these findings indicate that Ficus 

elastica leaves may serve as a natural source of α-glucosidase inhibitors and support further investigation 

of their potential as a plant-based antidiabetic candidate. 

 

Keywords: Ficus Elastica; Α-Glucosidase Inhibition; Ethanol Extract; IC₅₀; Antidiabetic Activity. 

 

Introduction: 

Diabetes mellitus is a chronic metabolic disease characterized by persistent hyperglycemia resulting from 

impaired insulin secretion, impaired insulin action, or both. In type 2 diabetes, postprandial glycemic control is a 

major therapeutic target because intestinal α-glucosidase catalyzes the terminal hydrolysis of dietary 

carbohydrates into absorbable monosaccharides; consequently, inhibiting this enzyme can attenuate postprandial 

glucose excursions (1). Plant-derived α-glucosidase inhibitors have therefore attracted substantial interest as 

potential complementary candidates for type 2 diabetes management (2). 

Acarbose is widely used as a reference standard in in vitro screening of plant-derived α-glucosidase inhibitors, 

although methodological factors can substantially affect comparisons between extracts and the reference drug (3). 

Flavonoid structure has been shown to influence selective inhibition of α-amylase and α-glucosidase (4). 

Consistent with this, isolated flavonoid derivatives from Bouea macrophylla have been evaluated for α-

glucosidase inhibition using combined in vitro and in silico approaches (5). Phenolic composition has also been 

directly associated with α-glucosidase inhibition in plant leaves (6), while ethanolic plant extracts characterized 

by mass spectrometry have demonstrated antidiabetic potential (7). 
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Within the genus Ficus, recent studies provide growing evidence of antidiabetic and α-glucosidase-related activity. 

Metabolomic profiling of Ficus deltoidea varieties has been correlated with α-glucosidase inhibition (8). Chemical 

constituents from Ficus carica leaves have also been evaluated for direct α-glucosidase inhibitory activity (9). 

Extracts and semi-purified fractions of Ficus benghalensis have shown antidiabetic potential (10), while Ficus 

tikoua has been investigated in both in vitro and in vivo antidiabetic models (11). Phytochemical profiling of Ficus 

vasta further demonstrates the chemically diverse and biologically active nature of the genus (12). 

Despite this broader evidence within Ficus, direct experimental evidence for α-glucosidase inhibition by Ficus 

elastica leaf ethanol extract remains limited. The magnitude of plant-enzyme inhibition can depend on extraction 

solvent, as shown in solvent-based comparative evaluation of leaf extracts (13). Extraction technique can likewise 

alter recovery of polyphenols and the resulting α-glucosidase inhibitory activity (14). In vitro screening of leaf 

and twig extracts has been used to characterize α-glucosidase inhibition in other medicinal plants (15), and 

phytochemical analysis combined with enzyme inhibition testing has provided a complementary strategy for 

linking plant chemistry with bioactivity (16). 

Accordingly, this study was conducted to provide quantitative data on the α-glucosidase inhibitory activity of 

Ficus elastica leaf ethanol extract, expressed as percentage inhibition across several concentrations and as the IC₅₀ 

value. The findings are expected to provide a basis for subsequent studies involving extraction optimization, 

fraction testing, and identification of active compounds responsible for the observed activity. 

 

Method: 

Study design and location 

This laboratory experimental study was conducted from September 2025 until completion at the Research and 

Testing Laboratory, Faculty of Pharmacy, Universitas Muslim Indonesia. Ficus elastica leaves were collected from 

Gowa Regency, South Sulawesi, Indonesia. 

Extraction 

The leaves were washed, subjected to wet sorting, dried in a drying cabinet, dry-sorted, and ground into powdered 

crude drug material. A total of 50 g of powdered material was macerated with 750 mL of 96% ethanol for 3 × 24 

h. The filtrate was collected, and remaceration was performed three times using fresh solvent. All filtrates were 

combined and concentrated using a rotary vacuum evaporator to obtain a viscous extract. 

Materials and test solutions 

The main materials were α-glucosidase enzyme, p-nitrophenyl-α-D-glucopyranoside (pNPG), acarbose, 

phosphate buffer pH 7, Na₂CO₃, 96% ethanol, distilled water, and Ficus elastica leaf extract. Na₂CO₃ was prepared 

at 200 mM. Acarbose solutions were prepared at 0.2, 0.4, 0.6, 0.8, and 1.0 µg/mL. The extract was initially 

prepared as a 1000 µg/mL stock solution and diluted to 100, 175, 250, 325, and 400 µg/mL. The pNPG substrate 

concentration was 5 mM, and the enzyme solution was 0.25 U/mL. 

α-Glucosidase inhibition assay 

Blank reaction 

Phosphate buffer (36 µL, pH 7) and 17 µL of 5 mM pNPG were added to a microplate well and incubated for 5 

min at 37 °C. Subsequently, 17 µL of α-glucosidase enzyme was added and the mixture was incubated for 15 min 

at 37 °C. The reaction was stopped with 100 µL of 200 mM Na₂CO₃, and absorbance was measured at 405 nm 

using a microplate reader. 

Positive control test (acarbose) 

Phosphate buffer (36 µL, pH 7) was added to each well, followed by 30 µL of acarbose solution at one of five 

concentrations (0.2, 0.4, 0.6, 0.8, or 1.0 µg/mL). Next, 17 µL of 5 mM pNPG was added and the plate was 

incubated for 5 min at 37 °C. α-Glucosidase enzyme (17 µL) was then added to each well, followed by a second 

incubation for 15 min at 37 °C. The reaction was terminated by adding 100 µL of 200 mM Na₂CO₃, and absorbance 

was measured at 405 nm using a microplate reader. 

Test sample (Ficus elastica leaf ethanol extract) 
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Phosphate buffer (36 µL, pH 7) was added to each well, followed by 30 µL of Ficus elastica leaf ethanol extract 

at one of five concentrations (100, 175, 250, 325, or 400 µg/mL). Then, 17 µL of 5 mM pNPG was added and the 

plate was incubated for 5 min at 37 °C. After incubation, 17 µL of α-glucosidase enzyme was added to each well 

and the plate was incubated again for 15 min at 37 °C. Finally, 100 µL of 200 mM Na₂CO₃ was added to stop the 

reaction, and absorbance was measured at 405 nm using a microplate reader. 

 

Results: 

The Ficus elastica leaf ethanol extract showed a concentration-dependent increase in α-glucosidase inhibition. At 

100 µg/mL, inhibition was 26.031%, increasing to 71.437% at 400 µg/mL. Linear regression yielded an IC₅₀ of 

264.694 µg/mL. For the positive control, acarbose produced 35.689–65.018% inhibition over the concentration 

range of 0.2–1.0 µg/mL, with an IC₅₀ of 0.589 µg/mL. 

 

Table 1. α-glucosidase inhibition by ficus elastica leaf ethanol extract 

Concentration 

(µg/mL) 

Blank 

(B1) 

Blank control 

(B0) 

Sample 

(S1) 

Sample control 

(S0) 

Inhibition 

(%) 

IC₅₀ 

(µg/mL) 

100 

175 

250 

1.764 

1.764 

1.764 

0.066 

0.066 

0.066 

1.371 

1.260 

1.101 

0.115 

0.183 

0.214 

26.031 

36.572 

47.762 264.694 

325 1.764 0.066 0.979 0.254 57.303 

400 1.764 0.066 0.824 0.339 71.437 

 

 

Figure 1. Concentration-dependent α-glucosidase inhibition by Ficus elastica leaf ethanol extract 

 

Table 2. α-glucosidase inhibition by acarbose (positive control) 

Concentratio

n 

(µg/mL) 

Blank 

(B1) 
Blank control 

(B0) 
Sample 

(S1) 

Sample 

control 

(S0) 

Inhibition 

(%) 
IC₅₀ 

(µg/mL) 

0.2 
0.4 
0.6 
0.8 
1.0 

1.764 
1.764 
1.764 
1.764 
1.764 

0.066 
0.066 
0.066 
0.066 
0.066 

1.176 
1.055 
0.947 
0.824 
0.739 

0.084 
0.089 
0.093 
0.118 
0.145 

35.689 
43.110 
49.706 
58.422 
65.018 

0.589 

 

 
Figure 2. Concentration-dependent α-glucosidase inhibition by acarbose 
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Discussion: 

The results demonstrate that Ficus elastica leaf ethanol extract inhibited α-glucosidase activity in vitro. Inhibition 

increased from 26.031% at 100 µg/mL to 71.437% at 400 µg/mL, indicating a clear concentration-dependent 

response. Comparable α-glucosidase inhibitory activity has been reported in leaf-derived tea and kombucha 

prepared from Rhizophora mucronata (17). 

Based on the study findings, the Ficus elastica leaf ethanol extract had an IC₅₀ above 250 µg/mL and was therefore 

categorized in the source study as having weak α-glucosidase inhibitory activity, whereas acarbose, with an IC₅₀ 

below 50 µg/mL, was categorized as a very strong inhibitor. Differences in inhibitory potency among botanical 

extracts are consistent with comparative studies showing substantial variation in polyphenolic profiles and 

antidiabetic potential across ethnomedicinal plants (18). Mechanistic work on flavonoids further indicates that α-

glucosidase inhibition is influenced by molecular structure and compound interactions (19). Likewise, mechanistic 

screening of a polyphenol-rich sugarcane extract supports the importance of the qualitative composition of 

polyphenols, rather than extract concentration alone, in determining inhibitory performance (20). These 

observations may help explain why the crude Ficus elastica extract showed measurable but substantially lower 

potency than acarbose. 

The observed activity may be related to secondary metabolites present in Ficus elastica leaves, including 

flavonoids, tannins, saponins, polyphenols, and terpenoids. Bioactivity-guided phytochemical investigation of 

medicinal plants has demonstrated the value of fractionation and compound-level characterization for identifying 

α-glucosidase inhibitors (21). Isolated phenolic compounds from Caesalpinia decapetala var. japonica have also 

been evaluated directly for α-glucosidase inhibitory activity (22). LC-MS-assisted characterization combined with 

molecular docking has identified candidate α-glucosidase inhibitors in Trigonella stellata extracts (23). Within 

Ficus, compounds isolated from Ficus esquiroliana leaves have likewise been examined for α-glucosidase 

inhibitory activity (24). Polyphenol profiling of Cistus × incanus further supports the relevance of phenolic 

composition to α-glucosidase inhibition (25). Together, these findings strengthen the rationale for fractionating 

Ficus elastica extract and identifying the compounds responsible for its activity. 

Previous research on the anti-inflammatory activity of Ficus elastica showed that its ethanol extract exhibited 

biological activity with an IC₅₀ of 31.24 µg/mL in a protein-denaturation assay. This value cannot be directly 

equated with α-glucosidase inhibition because the biological target and assay mechanism differ; nevertheless, it 

supports the view that Ficus elastica leaves contain bioactive constituents worthy of further investigation. The 

present results therefore extend the pharmacological evidence for this species by demonstrating a distinct in vitro 

α-glucosidase inhibitory effect. 

This study is limited by its in vitro design and by the absence of identification of the specific compounds 

responsible for α-glucosidase inhibition. The inhibition mechanism, whether competitive, noncompetitive, or 

mixed, was also not determined kinetically. Future research should therefore combine fractionation, 

chromatographic characterization, enzyme kinetic analysis, and in vivo evaluation to clarify the active 

constituents, mechanism, efficacy, and safety of Ficus elastica as a potential plant-based antidiabetic candidate. 

 

Conclusion: 

Ficus elastica leaf ethanol extract demonstrated in vitro inhibitory activity against α-glucosidase. The inhibition 

increased from 26.031% at 100 µg/mL to 71.437% at 400 µg/mL, with an IC₅₀ of 264.694 µg/mL. This inhibitory 

potency was markedly lower than that of acarbose, which had an IC₅₀ of 0.589 µg/mL. These findings support the 

preliminary potential of Ficus elastica as a natural source of α-glucosidase inhibitors. Further work is required to 

optimize extraction and to fractionate, isolate, and identify the active compounds responsible for the activity. 
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