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Abstract 

The escalating prevalence of diabetes mellitus on a global scale has spurred an urgent need for 

innovative and effective therapeutic interventions, Nelumbo nucifera, commonly known as the sacred 

lotus, has been revered for centuries in various cultures for its symbolic significance and aesthetic 

appeal. Beyond its cultural importance, various parts of the Nelumbo nucifera plant, including its seeds, 

leaves, and rhizomes, are rich repositories of bioactive compounds. These compounds, ranging from 

alkaloids and flavonoids to polysaccharides, exhibit diverse pharmacological activities and its been a 

subject of interest for researchers due to their rich phytochemical composition. Among its various 

bioactive properties, the alpha-glucosidase and amylase inhibition capabilities stand out for their 

potential in managing diabetes mellitus. These enzymes play crucial roles in carbohydrate metabolism, 

and their inhibition can effectively control postprandial hyperglycemia, a critical aspect of diabetes 

management This study is done using different concentrations of samples and standard drugs showing 

amylase and alpha-glucosidase inhibition properties and analysed and calculated using percentage 

inhibition formula and it showed the percentage of alpha amylase inhibition by standard concentration 

400ug is 53.3 % and sample 500ug is 50%, The percentage inhibition of concentration alpha 

glucosidase inhibition for standard concentration 400ug is 72.2% and sample 500ug is 71.4%. The 

study concluded that Nelumbo nucifera possesses both alpha-glucosidase and amylase inhibition 

properties and is a good natural source of remedy for diabetes, that can be combined with other drugs. 
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Introduction 

In the relentless pursuit of effective 

treatments for diabetes, researchers are 

increasingly turning their attention to the wealth 

of botanical wonders found in nature. One such 

botanical marvel that has captured the interest 

of scientists is Nelumbo nucifera, commonly 

known as the sacred lotus. The flower is India’s 

national flower and is found in various parts of 

the country especially in the states of Tamil 

Nadu, Kerala, Assam, west Bengal etc and 

blooms from July to September. Beyond its 

cultural and symbolic significance, this aquatic 

plant has been recognized for its potential 

medicinal properties, particularly in the context 

of managing diabetes [1]. 

Diabetes mellitus, a chronic metabolic 

disorder characterized by elevated blood 

glucose levels, poses a significant global health 

challenge. Traditional medicinal plants have 

long been a source of inspiration in the quest for 

novel therapeutic agents, and Nelumbo nucifera 

stands out as a promising candidate in the realm 

of antidiabetic research. 

The various parts of the Nelumbo nucifera 

plant, including its seeds, leaves, and rhizomes, 

are rich repositories of bioactive compounds. 

These compounds, ranging from alkaloids and 

flavonoids to polysaccharides, exhibit diverse 
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pharmacological activities that have been 

linked to potential antidiabetic effects. The 

exploration of Nelumbo nucifera's 

biochemistry and pharmacology holds the 

promise of unlocking new avenues in the 

development of diabetes management 

strategies [2]. 

This article delves into the fascinating realm 

of Nelumbo nucifera's antidiabetic activity, 

shedding light on the scientific endeavours 

aimed at unravelling its mechanisms of action, 

pharmacological properties, and potential 

implications for diabetes treatment. As we 

embark on this exploration, we seek to bridge 

the gap between traditional knowledge and 

modern scientific understanding, providing a 

comprehensive overview of the current state of 

research on Nelumbo nucifera's role in the fight 

against diabetes. 

Background 

The escalating prevalence of diabetes 

mellitus on a global scale has spurred an urgent 

need for innovative and effective therapeutic 

interventions. As a chronic metabolic disorder 

characterized by abnormal glucose metabolism, 

diabetes poses significant health risks and 

economic burdens. Conventional treatments 

often involve synthetic drugs with associated 

side effects, prompting researchers to explore 

alternative and complementary approaches 

rooted in traditional medicine. 

Nelumbo nucifera, commonly known as the 

sacred lotus, has been revered for centuries in 

various cultures for its symbolic significance 

and aesthetic appeal. Beyond its cultural 

importance, Nelumbo nucifera has been a 

subject of interest for researchers due to its rich 

phytochemical composition. Traditional 

medicine systems, particularly in Asian 

countries, have long recognized the potential 

health benefits of this aquatic plant, leading to 

its utilization in folk remedies. 

The sacred lotus is known to contain a 

plethora of bioactive compounds, including 

alkaloids, flavonoids [2], tannins, 

polysaccharides, and essential oils. These 

compounds have been associated with diverse 

pharmacological properties, such as 

antioxidant, anti-inflammatory, and 

antimicrobial effects. However, it is the 

potential antidiabetic activity of Nelumbo 

nucifera that has emerged as a focal point in 

contemporary scientific investigations [3,4]. 

Early ethnobotanical evidence and anecdotal 

reports have spurred researchers to 

systematically explore the antidiabetic 

properties of Nelumbo nucifera. The plant's 

various components, such as seeds, leaves, and 

rhizomes, have been investigated for their 

ability to modulate glucose metabolism, 

enhance insulin sensitivity, and mitigate the 

complications associated with diabetes [5]. 

These efforts have paved the way for a deeper 

understanding of the molecular mechanisms 

underlying Nelumbo nucifera's potential 

therapeutic effects on diabetes. 

Against this backdrop, the present article 

aims to synthesize existing knowledge and 

recent advancements, providing a 

comprehensive overview of the antidiabetic 

activity of Nelumbo nucifera [6]. By examining 

the scientific underpinnings of its effects, we 

aim to contribute to the growing body of 

literature that explores natural remedies as 

potential allies in the management of diabetes. 

Through this exploration, we hope to 

underscore the significance of Nelumbo 

nucifera in the ongoing quest for novel, nature-

inspired solutions to address the global diabetes 

epidemic. 

Materials and Methods for in Vitro 

Evaluation of Inhibition of Amylase 

and Alpha-Glucosidase Activity of 

Nelumbo Nucifera Flower 

1. Collection and Authentication of Nelumbo 

nucifera Flowers: 

a. Obtain fresh and authentic Nelumbo 

nucifera flowers from a reputable source. 

b. Confirm the botanical identity through 

taxonomic authentication. 



2. Preparation of Extract: 

a. Clean and wash the flowers thoroughly to 

eliminate contaminants. 

b. Dry the flowers in shade and grind them 

into a fine powder. 

c. Extract bioactive compounds using an 

appropriate solvent (e.g., ethanol, 

methanol) and standard extraction methods 

like maceration or Soxhlet extraction. 

[4,5,7] 

d. Concentrate the extract using a rotary 

evaporator and store it at the recommended 

conditions. 

3. Phytochemical Analysis: 

a. Perform qualitative phytochemical 

screening of the flower extract to identify 

the presence of bioactive compounds 

(flavonoids, alkaloids, tannins). 

b. Quantitatively determine the concentration 

of specific compounds using suitable 

methods such as HPLC or UV-Vis 

spectroscopy [8]. 

4. Enzyme Preparation: 

a. Obtain amylase and alpha-glucosidase 

enzymes from a commercial source or 

prepare them from natural sources. 

b. Ensure enzyme purity and activity before 

use in the assays. 

5. Inhibition of Alpha-Amylase Procedure 

Different concentrations of samples and 

standard drug (Acarbose) were taken. Then 1 

ml of α-amylase in 0.2 M sodium phosphate 

buffer (pH 6.9) was added to each tube and was 

incubated at 25°C for 30 min [9]. Then 1 ml of 

1% starch solution in 0.2 M sodium phosphate 

buffer (pH 6.9) was added to each tube. The 

reaction mixtures were then incubated at 25°C 

for 3 min. The reaction was stopped with 1 ml 

of 3, 5 dinitrosalicylic acid. 9 ml of distilled 

water was added to the reaction mixture. 

Absorbance was measured at 540 nm. 

The percentage of alpha-amylase was 

calculated using this formula [7] 

(% 𝑜𝑓 𝑎𝑙𝑝ℎ𝑎 𝑎𝑚𝑦𝑙𝑎𝑠𝑒 𝑖𝑛ℎ𝑖𝑏𝑖𝑡𝑖𝑜𝑛 =
OD sample – OD control

 OD sample
 𝑥 100 )  

6. Inhibition of alpha-glucosidase activity 

procedure: 

100 μl of 0.1 U glucosidase was taken in 

different tubes. To this 50 μl of sample and 

standard (Acarbose) of different concentrations 

were added (should not mix) and incubated at 

25°C for 10 min. Then 50 μl of p-nitrophenyl 

alpha- D-glucosidase was added, vortexed and 

incubated at 25°C for 5 min. Add 800 μl of stop 

solution (0.1 M sodium carbonate) was added. 

Absorbance was measured at 405 nm. 

Percentage inhibition was Calculated using this 

formula [7] 

(% 𝑜𝑓 𝑎𝑙𝑝ℎ𝑎 𝑎𝑚𝑦𝑙𝑎𝑠𝑒 𝑖𝑛ℎ𝑖𝑏𝑖𝑡𝑖𝑜𝑛 =
OD sample – OD control

 OD sample
 𝑥 100 )  

Results 

Table 1 The inhibition of alpha-amylase 

activity by the control group, shows 53.3% 

inhibition at 400ug concentration and 69.5 % 

inhibition at 500ug concentration. 

Table 1. Inhibition of Alpha Amylase Activity by Standard 

Concentration(µg) 100 200 300 400 500 

Standard O.D 0.15 0.21 0.25 0.30 0.46 

% Inhibition 6.6 33.3 44.0 53.3 69.5 



Table 2. The Inhibition of Alpha Activity by Nelumbo Nucifera 

Sample Concentration (µg) 100 200 300 400 500 

Lotus Nelumbo nucifera 0.09 0.13 0.17 0.20 0.24 

% Inhibition 3.3 7.6 29.4 40 50 

Table 2 The inhibition of alpha activity by 

the nelumbo nucifera group shows 50% 

inhibition at 500ug concentration. 

Figure 1 shows comparing the amylase 

inhibiting activity of Standard with Nelumbo 

nucifera, Comparing the amylase activity of 

Standard, it is effective in increasing the 

concentration,400 ug of Standard activity 

almost equals the 500 ug of Nelumbo nucifera 

producing amylase inhibition action. It 

concludes nelumbo plant has almost equivalent 

anti-amylase activity. 

 

Figure 1. Comparison of Amylase Inhibiting Activity of Nelumbo Nucifera with Standard 

Table 3. The Inhibition of Alpha Glucosidase by Control Group 

Concentration(µg) 100 200 300 400 500 

Standard O. D 0.12 0.09 0.07 0.05 0.03 

% of Inhibition 33.3 50.0 61.1 72.2 83.3 

Table 3 The inhibition of alpha Glucosidase 

by the control group shows, 50% inhibition at 

200ug and 83.3% at 500ug concentration. 

Table 4 The inhibition of alpha-glucosidase 

by the nelumbo nucifera group shows 50% 

inhibition at 300ug and 71.4% at 500ug 

concentration. 

Table 4. The Inhibition of Alpha Glucosidase by Nelumbo Nucifera 

Sample Concentration (µg) 100 200 300 400 500 

lotus 0.11 0.09 0.07 0.05 0.04 

 % inhibition 21.4 35.7 50 64.2 71.4 



Figure 2 Comparing of alpha-glucosidase 

inhibiting activity of nelumbo nucifera with 

standard shows a higher concentration of 

nelumbo nucifera shows significant inhibition 

of alpha-glucosidase i.e 400ug standard 

inhibiting property almost equals 500ug of 

nelumbo plant inhibiting alpha-glucosidase 

enzyme. 

 

Figure 2. Comparison of Alpha Glucosidase Inhibiting Activity of Nelumbo Nucifera with Standard 

Discussion 

Nelumbo nucifera, commonly known as the 

sacred lotus, has been revered for centuries in 

traditional medicine and is now gaining 

attention in modern pharmacological research. 

Among its various bioactive properties, the 

alpha-glucosidase and amylase inhibition 

capabilities stand out for their potential in 

managing diabetes mellitus [10]. These 

enzymes play crucial roles in carbohydrate 

metabolism, and their inhibition can effectively 

control postprandial hyperglycemia, a critical 

aspect of diabetes management. 

Alpha-glucosidase is an enzyme located in 

the brush border of the small intestine that 

catalyzes the final step in the digestive process 

of carbohydrates [11]. It breaks down 

disaccharides and oligosaccharides into 

absorbable monosaccharides. Inhibiting this 

enzyme slows carbohydrate digestion and 

glucose absorption, leading to a gradual 

increase in blood sugar levels rather than a 

spike [10,12]. In this study nelumbo nucifera 

[Table 4, Figure 2] has been identified to show 

good alpha-glucosidase inhibiting properties. 

Several bioactive compounds, including 

flavonoids, alkaloids, and polyphenols, 

contribute to its alpha-glucosidase inhibitory 

activity. Studies have shown that extracts from 

the leaves, seeds, and rhizomes of Nelumbo 

nucifera exhibit significant alpha-glucosidase 

inhibition[2,13,14] For instance, quercetin and 

its glycosides, present in high amounts in the 

lotus leaves, have been reported to exhibit 

strong inhibitory effects on alpha-glucosidase. 

This mechanism is beneficial in managing type 

2 diabetes, as it helps in moderating 

postprandial blood glucose levels, thereby 

reducing the risk of hyperglycemia-related 

complications [15]. 

Amylase, another key enzyme in 

carbohydrate metabolism, is responsible for 

breaking down starches into simpler sugars. 

Inhibiting amylase can also help in reducing the 

rate of carbohydrate digestion and subsequent 

glucose absorption. The combined inhibition of 

alpha-glucosidase and amylase can thus have a 

synergistic effect in controlling blood sugar 

levels [14,16]. The present study on Nelumbo 

nucifera has shown that it also possesses 

significant amylase inhibitory activity [Figure 

1, table 2]. The presence of tannins, saponins, 

and other phenolic compounds in the lotus 

contributes to this effect. For example, the 



rhizome extracts, rich in these compounds, have 

been demonstrated to inhibit pancreatic 

amylase activity effectively [17]. This dual 

inhibition mechanism highlights the therapeutic 

potential of Nelumbo nucifera in managing 

diabetes. 

The inhibition of alpha-glucosidase and 

amylase by Nelumbo nucifera involves several 

mechanisms [4,18]. The polyphenolic 

compounds can bind to the active sites of these 

enzymes, thereby preventing the substrate from 

accessing these sites. This competitive 

inhibition is a key factor in reducing the 

breakdown of carbohydrates. Additionally, the 

antioxidant properties of these compounds may 

also play a role in enhancing their inhibitory 

effects by protecting the enzymes from 

oxidative damage [19,17]. 

The use of Nelumbo nucifera as a natural 

remedy for diabetes offers several advantages. 

It is a natural source of enzyme inhibitors and 

animal studies have shown to have fewer side 

effects [20,21]. Furthermore, the holistic 

benefits of Nelumbo nucifera, which include 

anti-inflammatory, antioxidant, and lipid-

lowering properties, can address multiple 

aspects of metabolic syndrome [18,22]. 

However, despite the promising results, 

more comprehensive clinical trials are needed 

to establish the efficacy and safety of Nelumbo 

nucifera extracts in humans. Standardizing the 

dosage and identifying the most effective parts 

of the plant for therapeutic use are essential 

steps for future research. Additionally, 

exploring the synergistic effects of combining 

Nelumbo nucifera with other antidiabetic plants 

or drugs could open new avenues for diabetes 

management [23]. 

Conclusion 

The alpha-glucosidase and amylase 

inhibition properties of Nelumbo nucifera make 

it a promising candidate for managing diabetes. 

Its natural origin, combined with its 

multifaceted health benefits, positions it as a 

valuable addition to the array of treatments 

available for this chronic condition. With 

further research and clinical validation, 

Nelumbo nucifera could become an integral 

part of diabetes therapy, offering a natural and 

effective means to control blood sugar levels. 
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