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INTRODUCTION 

Diabetes mellitus is one of the most prevalent metabolic disorders worldwide, characterized by chronic elevation of 

blood glucose levels. It arises due to defects in insulin secretion, insulin action, or a combination of both 

mechanisms.
[1,2] 

Long-term hyperglycemia is associated with complications such as neuropathy, nephropathy, 

retinopathy, and cardiovascular diseases. The increasing incidence of diabetes poses significant health and economic 
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ABSTRACT 

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

insulin secretion, insulin resistance, or both. The growing global burden of diabetes necessitates the exploration of 

safer and cost-effective therapeutic alternatives. The present study aimed to evaluate the in vitro antidiabetic 

activity of Trigonella foenum-graecum seed extract using the alpha-amylase inhibition assay. Methanolic 

extraction was performed by maceration, followed by qualitative phytochemical screening. The inhibitory potential 

was assessed at various concentrations and compared with the standard drug acarbose. The extract exhibited 

significant concentration-dependent inhibition, with 67.88 percent inhibition observed at 60 microgram per 

milliliter, comparable to acarbose (69.49 percent). The results indicate that fenugreek seeds possess promising 

antidiabetic potential, supporting their traditional use. Further in vivo and clinical investigations are recommended 

to validate therapeutic applicability. 
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burdens globally.
[3]

 Conventional antidiabetic medications, including oral hypoglycemic agents and insulin therapy, are 

effective but may produce adverse effects such as gastrointestinal disturbances, hypoglycemia, and weight gain.
[4]

 

These limitations have encouraged the exploration of plant-based therapeutic alternatives. Medicinal plants have 

been used traditionally for the management of diabetes due to their safety, accessibility, and affordability.
[5]

 Trigonella 

foenum-graecum, commonly known as fenugreek, is widely used in traditional medicine systems for its hypoglycemic 

properties.
[6,7]

 The seeds contain bioactive constituents such as alkaloids, flavonoids, saponins, tannins, and fibers, 

which may contribute to glucose-lowering effects.
[8,9]

 One of the mechanisms by which plant extracts exert antidiabetic 

effects is through inhibition of carbohydrate- digesting enzymes such as alpha-amylase.
[10]

 Inhibition of this enzyme 

delays carbohydrate digestion and reduces postprandial hyperglycemia.
[11]

 The present study was designed to evaluate 

the in vitro antidiabetic activity of methanolic extract of Trigonella foenum-graecum seeds using alpha-amylase 

inhibition assay. 

 

MATERIALS AND METHODS 

Collection and Authentication of Plant Material 

Fenugreek seeds were obtained from the local market and authenticated by a qualified botanist. The seeds were cleaned, 

shade dried, and pulverized into coarse powder. 

 

Preparation of Extract 

The powdered material was subjected to methanolic extraction by maceration for 72 hours with intermittent shaking. 

The mixture was filtered and concentrated using a rotary evaporator under reduced pressure. The dried extract was 

stored in an airtight container for further analysis. 

 

Phytochemical Screening 

Preliminary qualitative phytochemical tests were performed to detect alkaloids, flavonoids, saponins, tannins, 

glycosides, and carbohydrates using standard procedures. 

 

Alpha-Amylase Inhibition Assay 

The inhibitory activity was evaluated using the standard alpha- amylase inhibition method. Various concentrations of 

the extract (10, 20, 40, and 60 microgram per milliliter) were prepared. The reaction mixture contained phosphate 

buffer, alpha-amylase enzyme, and plant extract. After incubation, starch solution was added and further incubated. The 

reaction was terminated using dinitrosalicylic acid reagent, and absorbance was measured spectrophotometrically. 

Acarbose served as the standard reference drug. 

 

Percentage inhibition was calculated using the formula: Percentage inhibition equals Control absorbance minus Sample 

absorbance divided by Control absorbance multiplied by 100. 

 

Statistical Analysis 

All experiments were performed in triplicate, and results were expressed as mean percentage inhibition. 
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Figure-1: Filtration and process of extraction. 

 

RESULTS 

Preliminary Phytochemical Screening 

Qualitative phytochemical analysis of the ethanolic extract of Trigonella foenum-graecum confirmed the presence of 

alkaloids, flavonoids, tannins, steroids, fixed oils, phenols, and carbohydrates (Table 1). 

 

In Vitro Antidiabetic Activity 

The α-amylase inhibitory activity of the extract was evaluated and compared with Acarbose. The extract exhibited 

concentration-dependent inhibition (10–60 µg/mL). Absorbance values decreased from 0.84 to 

0.35 with increasing concentration, while percentage inhibition increased from 22.93% to 67.88%. Acarbose showed 

inhibition ranging from 28.81% to 69.49% across the same concentrations. At higher concentrations (50 and 60 

µg/mL), the extract demonstrated inhibition comparable to the standard drug. 

 

Table-1: preliminary phytochemical screening of ethanolic extract of Trigonella foenum graecum. 

S.NO TEST FOR ETHANOLIC EXTRACT 

1 Alkaloids Positive 

2 Flavonoids Positive 

3 Tannins Positive 

4 Steroids Positive 

5 Fixes oils Positive 

6 Phenols Positive 

7 Carbohydrates Positive 
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Figure-2: Phytochemical screening of Trigonella foenum graecum. 

 
ANTIDIABETIC ACTIVITY 

The results have been summarized in Table 2 

Standard 

ACARBOSE 

series in ml 

Sample 

Solution in ml 

Conc. in 

µg/ml 

SAMPLE 

Absorbanc

e (540nm) 

% Inhibition 

of sample 

ACARBOSE 

Absorbance 

(540nm) 

% Inhibition 

of Acarbose 

1 1 10 0.84 22.93% 0.42 28.81% 

2 2 20 0.79 27.52% 0.38 35.59% 

3 3 30 0.68 37.61% 0.33 44.06% 

4 4 40 0.59 45.87% 0.28 52.54% 

5 5 50 0.47 56.88% 0.22 62.71% 

6 6 60 0.35 67.88% 0.18 69.49% 

Blank Blank 00 1.09 - 0.59 - 

 

CALCULATION 

 

% Inhibition = 
𝐴𝑏𝑠𝑜𝑟𝑏𝑎𝑛𝑐𝑒 𝑐𝑜𝑛𝑡𝑟𝑜𝑙−𝐴𝑏𝑠𝑜𝑟𝑏𝑎𝑛𝑐𝑒 𝑠𝑎𝑚𝑝𝑙𝑒×100 

𝐴𝑏𝑠𝑜𝑟𝑏𝑎𝑛𝑐𝑒 𝑐𝑜𝑛𝑡𝑟𝑜𝑙 
 

 

Figure 3: concentration vs absorbance. 
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Figure 3: percentage of inhibition vs concentration 

 

DISCUSSION 

Preliminary Phytochemical Screening 

Preliminary phytochemical analysis of the ethanolic extract revealed the presence of alkaloids, flavonoids, tannins, 

steroids, fixed oils, phenols, and carbohydrates. The presence of flavonoids and phenolic compounds is particularly 

important, as these compounds are known for their antioxidant and enzyme inhibitory activities. Alkaloids and tannins 

have also been reported to exhibit hypoglycemic effects. 

 

The presence of these bioactive constituents suggests that the extract may exert antidiabetic activity through multiple 

mechanisms, including enzyme inhibition and antioxidant action. 

 

In Vitro Antidiabetic Activity 

The α-amylase inhibitory activity of the ethanolic extract was evaluated and compared with acarbose. 

 

Absorbance Values 

The absorbance values of the extract decreased progressively with increasing concentration, indicating enhanced 

enzyme inhibition. At 10 micrograms per milliliter, the absorbance was 0.84, which decreased to 0.35 at 60 micrograms 

per milliliter. Similarly, acarbose showed a decrease from 0.42 to 0.18 across the same concentration range. The 

inverse relationship between concentration and absorbance confirms the concentration-dependent inhibition of α-

amylase. 

 

Percentage Inhibition 

The percentage inhibition of the extract increased from 22.93 percent at 10 micrograms per milliliter to 67.88 percent 

at 60 micrograms per milliliter. Acarbose showed inhibition ranging from 28.81 percent to 69.49 percent. At lower 

concentrations, acarbose demonstrated higher inhibitory activity compared to the extract. However, at higher 

concentrations, the extract exhibited inhibition values comparable to the standard drug. This suggests that the 

CONCENTRATION 

% Inhibition of sample % Inhibition of acarbose 

0 60 50 40 30 20 10 Conc. in 

µg/ml 

0.8 

0.7 

0.6 

0.5 

0.4 

0.3 

0.2 

0.1 

0 

PERCENTAGE OF INHIBITION V/S CONCENTRATION 



 

277 

World Journal of Pharmaceutical Science and Research                                                       Volume 5, Issue 3, 2026 

www.wjpsronline.com 

ethanolic extract possesses significant enzyme inhibitory potential.  

 

CONCLUSION 

The ethanolic extract of Trigonella foenum-graecum demonstrated significant and concentration- dependent α-amylase 

inhibitory activity. The activity was comparable to acarbose at higher concentrations. The presence of bioactive 

phytoconstituents supports its potential role as a natural antidiabetic agent. Further in vivo and clinical studies are 

required to establish its therapeutic efficacy and safety. 
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