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ABSTRACT 

 

One therapeutic approach for treating diabetes (DM) is to decrease 

postprandial hyperglycemia. This can be achieved by the suppression of 

carbohydrate hydrolyzing enzymes like α-amylase and α- glucosidase. So 

inhibitors of such key enzyme offer an effective strategy to lower the 

levels of post prandial hyperglycemia via control of starch breakdown. 

Four Ayurvedic Indian medicinal plants with known hypoglycemic 

properties were subjected for study, in order to assess and evaluate their 

inhibitory potential. In this research, phytochemical assay and in vitro 

inhibitory assay of α-amylase and α-glucosidase were performed toward 

polyherbal extracts of Cynodon dactylon (Graminae), Murraya paniculata 

(Rutaceae), Ocimum sanctum (Labiateae), Tamarindus indica (Fabaceae). 

Our assay results suugests that polyherbal extract (PHE) significantly 

(P<0.05) inhibits in vitro key enzyme linked in DM in concentration-

dependent manner. In α-glucosidase inhibitory activity, the percentage 

inhibition of PHE (100-1000 µg/ml) showed a concentration-dependent 

increase in percentage inhibition. The percentage inhibition varied from 

85.71±0.918 to 30.78±0.4855 for highest concentration to the lowest 

concentration of 100µg/ml where as in α-amylase inhibitory assay, at a 

concentration 100µg/ml of PHE showed a percentage inhibition of 61.31 

± 0.3729 for 1000µg/ml. Acarbose as a synthetic inhibitor of a-

glucosidase and a-amylase, was used as a standard drug. 
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INTRODUCTION  

Diabetes mellitus (DM) is a metabolic disorder 

characterized by chronic hyperglycemia or increased 

blood glucose levels with disturbances in carbohydrate, 

fat and protein metabolism resulting from absolute or 

relative lack of insulin secretion 
[1]

. Calculation of the 

excess global mortality revealed that DM is likely to be 

the fifth leading cause of death 
[2]

. The frequency of this 

disorder is on the rise globally, is likely to hit 300 million 

by 2030 with India projected to have the largest number 

of diabetic cases 
[3]

. The most critical complications of 

DM are post-prandial hyper-glycemia (PPHG). Post-

prandial phase is associated with macrovascular and 

microvascular diabetic complications and it is the major 

independent risk factor for cardiovascular disease 
[4]

. 

One therapeutic approach for treating diabetes 

is to decrease postprandial hyperglycemia. This can be 

achieved by delaying the absorption of glucose through 

the inhibition of carbohydrate hydrolyzing enzymes, α-

amylase and α-glucosidase in the digestive tract. α-

glucosidase inhibitors can retard the liberation of 

glucose from dietary complex carbohydrates and delay 

glucose absorption, resulting in reduced postprandial 

plasma glucose levels and suppress postprandial 

hyperglycaemia 
[5]

. α-amylase and α-glucosidase 

inhibitors are drug-design targets in the development of 

compounds for the treatment of diabetes, obesity and 

hyperlipaemia 
[6]

. α-Glucosidase inhibitor and α-amylase 

inhibitors are class of compounds that help in managing 

PPHG. Low-cost herbal treatment is recommended due 

to their lesser side effect for treatment of diabetes 
[7]

. 

Moreover these days great attention has given to the 

management of diabetes with medicinal plants. In 

Ayurveda and other Indian traditional medicine have 

since ancient times used plants in treatment of diabetes 
[8]

. Ethnobotanical studies of traditional herbal remedies 

used for diabetes have identified more than 1,200 

species of plants with hypoglycemic activity 
[9, 10]

. The 

search for new pharmacologically active agents 

obtained by screening of medicinal plants or their 

extracts can lead to potent and specific inhibitors for key 

enzymes linked in diabetes. 

Four Ayurvedic Indian medicinal plants with 

known hypoglycemic properties were subjected for 

study, in order to assess and evaluate their inhibitory 

potential. Cynodon dactylon (Family: Graminae) is folk 

remedy for skin wound, calculus, cancer, carbuncles, 

cough, hypertension, stones, gout and rheumatic 

affections 
[11]

. Ethanol extract of aerial parts also marked 

CNS depressant 
[12]

, hypoglycemic 
[13]

, hypolipidemic and 

antioxidant activities 
[14]

. Murraya paniculata (Family: 

Rutaceae), is distributed throughout China, India, Sri 

Lanka and Taiwan. It possesses stimulant and astringent 

properties 
[15]

. The plant is known to have emetic, 

carminative, antipyretic 
[16]

 analgesic 
[17]

 free radical 

scavenging 
[18]

 and antidiabetic
 [19]

. Ocimum sanctum 

(Family: Labiateae), is commonly known as Vishnu-Priya, 

Tulsi in Sanskrit, Kala- Tulsi in Hindi and India’s Holy Basil 

in English. The leaves, seeds and root of this plant have 

been used in indigenous Ayurvedic medicine. It has been 

evaluated pharmacologically for antimicrobial, 

immunomodulatory, anti-stress, anti-inflammatory, 

antipyretic, anti-asthmatic, hypoglycemic, hypotensive 

and analgesic activities. Tulsi is one of such drugs, used 

in diabetes mellitus 
[20]

. Tamarindus indica (Family: 

Fabaceae) was used as a traditional medicine for the 

management of diabetes mellitus in human and 

experimental animals 
[21]

. The potential antioxidant 

activity of Tamarind seeds have already been reported 
[22]

. 

In this study, we have selected medicinal plants 

from the Indian Ayurvedic system with known 

hypoglycemic or antidiabetic activity, in an attempt to 

screen for α-amylase and α-glucosidase inhibitors. 

Extract mixture of leaves of C. dactylon, M. paniculata, 

and O. sanctum, T. indica, were selected for in vitro 

antidiabetic activity. 

 

MATERIALS AND METHODS 

Drug and Chemicals 

Potato starch were purchased from SD Fine Pvt. 

Ltd., Mumbai, 3,5-dinitrosalicylic acid, Tris buffer from 

Hi-Media Pvt. Ltd., Mumbai, α-amylase and α-

glucosidase enzymes were purchased from SRL Pvt. Ltd., 

Mumbai. Glucose assay kit from Diagnostic Pvt. Ltd., 

Mumbai, Acarbose free sample was obtained from Bicon 

Pvt. Ltd., Chennai. 

 



International Journal of Pharmaceutical Research & Development                                                                 ISSN: 0974 – 9446 

 

Available online on www.ijprd.com 
99 

 

Plant Materials 

Study plant material, C. dactylon, T. indica leaves 

were collected from Balaghat region of Buldhana district 

(Maharashtra) and M. paniculata, O. sanctum leaves 

from college campus. All the plants were checked for 

purity and authenticity by HOD, Nagarjuna Udyan of Dr. 

PKV, Akola and voucher specimens were deposited in 

Department of Pharmacognosy, IBSS College of 

Pharmacy, Malkapur. 

Preparation of water Extract  

Water extraction was prepared as follows:  

The leaves of Cynodon dactylon, Murraya 

paniculata, Ocimum sanctum and Tamarindus indica 

were shade dried and made into coarse powder in the 

grinding mill. Mixed powder materials were extracted 

using water. Dried Powder (75g) of leaves were 

extracted continously by masseration using water (200 

ml) which then evaporated at 45±5 °C to yield dry water 

extraction. The extract was preserved in refrigerator till 

further use.  

Phytochemical Assay 

Phytochemical assay of all extracts were 

performed to determine chemical compound content of 

extracts qualitatively. Based on an established 

procedure, was conducted to explore the secondary 

metabolites, such as: alkaloid, flavonoid, saponin, 

triterpenoid, steroid, and tannin 
[23]

. 

 

INHIBITORY ASSAY OF KEY ENZYMES LINKED IN 

DIABETES 

Inhibitory assay of alpha amylase enzyme 

The α-amylase inhibition assay was performed 

using the chromogenic method. Soluble starch solution 

was prepared by using potato starch in 25ml of 0.20mM 

phosphate buffer (pH 6.9). α-amylase (0.5mg/ml) 

solution was prepared in the same buffer. The 

colorimetric reagent was prepared by mixing sodium 

potassium tartarate solution and 3, 5-dinitrosalicylic 

acid. PHE and standard drug acarbose was dissolved in 

DMSO 
[24]

. 

Test and standard drug of varied concentration 

in 500μl were added to 500μl of buffer containing α-

amylase solution and were incubated. After these, 500μl 

of a starch solution was added to each tube. The 

reaction mixtures were then incubated. The reaction 

was stopped with 1.0 ml of 3, 5 dinitrosalicylic acid. The 

test tubes were then incubated in a boiling water bath 

and cooled. The reaction mixture was then diluted after 

adding 10 ml distilled water and absorbance was 

measured at 540 nm. Control represent 100% enzyme 

activity and were conducted in similar way by replacing 

extract with vehicle 
[25]

. 

Inhibitory assay of alpha glucosidases enzyme 

The inhibitory activity was determined by 

incubating a solution of starch substrate (2 % w/v 

maltose or sucrose) 1ml with  0.2 M Tris buffer pH 8.0 

and various concentration of plant extract for 5 min at 

37°C. The reaction was initiated by adding 1ml of α-

glucosidase enzyme (1U/ml) to it followed by 

incubation. Then, the reaction mixture was heated in 

boiling water bath to stop the reaction. The amount of 

liberated glucose is measured by glucose oxidase 

peroxidase method 
[26]

. 

Calculation of 50% Inhibitory Concentration (IC50)   

The concentration of the plant extracts required 

to inhibit 50% of the enzyme (IC50) was calculated by 

using the percentage scavenging activities at five 

different concentrations of the extract. Percentage 

inhibition (I %) was calculated by I % = (Ac-As)/Ac X 100, 

where Ac is the absorbance of the control and As is the 

absorbance of the sample. 

 

RESULTS AND DISCUSSION 

Preliminary phytochemical screening of the 

Polyherbal extract (PHE) of C. dactylon, M. paniculata, 

O. sanctum and T. indica leaves mixture, revealed the 

presence of flavonoids, alkaloid, saponins, tannins, 

steroids and triterpenoids. Previous studies showed 

that, extract of C. dactylon present flavonoids and 

steroids 
[27, 28]

. M. paniculata has reported the isolation 

of alkaloids, flavonoid and tannin 
[29]

. Two flavonoids, 

viz., orientin and vicenin from aqueous leaf extract of O. 

sanctum have been isolated 
[30]

 and also contain a 

number of sesquiterpenes and monoterpenes 
[31]

. T. 

indica showed the presence of carbohydrates, 

flavonoids, pectin, tartaric acid and dihydrobutanedioic 

acid and tannins 
[32]

. 
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Recent advances in understanding the activity of 

intestinal enzymes (α-amylase and α-glucosidase both 

are important in carbohydrate digestion and glucose 

absorption) have lead to the development of newer 

pharmacological agents. A high postprandial blood 

glucose response is associated with complications in 

diabetes and is more strongly associated with the risk 

for cardiovascular diseases than are fasting blood 

glucose. α-Glucosidase enzymes in the intestinal lumen 

and in the brush border membrane play main roles in 

carbohydrate digestion to degrade starch and 

oligosaccharides to monosaccharides before they can be 

absorbed. It was proposed that suppression of the 

activity of such digestive enzymes would delay the 

degradation of starch and oligosaccharides, which would 

in turn cause a decrease in the absorption of glucose 

and consequently the reduction of postprandial blood 

glucose level elevation 
[33]

. Alpha-glucosidase inhibitor 

retards the digestion of carbohydrates and slows down 

the absorption. Acarbose and miglitol are competitive 

inhibitor of α-glucosidases and reduces absorption of 

starch and disaccharides 
[34]

. Hence one of the 

therapeutic approaches for reducing postprandial (PP) 

blood glucose levels in patient with diabetes mellitus is 

to prevent absorption of carbohydrate after food intake. 

Inhibition of these enzymes (α-amylase and α-

glucosidases) reduced the high postprandial (PP) blood 

glucose peaks in diabetes 
[35]

. Acarbose and miglitol are 

competitive inhibitor of α glucosidases and reduces 

absorption of starch and disaccharides 
[34]

. The α-

amylase inhibitors act as an anti-nutrient that obstructs 

the digestion and absorption of carbohydrates. 

Acarbose is complex oligosaccharides that delay the 

digestion of carbohydrates. It inhibits the action of 

pancreatic amylase in breakdown of starch. Synthetic 

inhibitor causes side effect such as abdominal pain, 

diarrhoea and soft faeces in the colon. So, in order to 

overcome, there is need to focus on the scientific 

exploration of herbal drugs having fewer side effects. 

Based on the traditional use of the plant as anti-diabetic 

and anti-hyperlipidemic effect, the present study was 

carried out in vitro antidiabetic study to substantiate the 

folklore claim. 

Our finding reveals that water extract of herbs 

selected for inhibitory assay, efficiently inhibits α-

amylase enzyme in vitro. There was a dose-dependent 

increase in percentage inhibitory activity against α-

amylase enzyme by PHE. At a concentration 100µg/ml of 

extract showed a percentage inhibition 23.62 ± 0.2454 

and for 1000µg/ml it was 61.31 ± 0.3729 (Fig 1). The PHE 

gave an IC50 value of 540.90 ± 3.04µg/ml. The IC50 value 

of standard drug acarbose was found to be 330.50 ± 

4.7µg/ml (Table 1). The reaction mechanisms involved in 

inhibition of α-amylase enzymes by plant protein 

inhibitors are not clearly understood. But there are 

some suggestions that the plant protein (flavanols) 

might cause conformational changes in structure 
[36]

. 

 

Fig 1. : The inhibition of α-amylase activity of PHE at increasing concentrations. 

 
 

All determinations were carried out in triplicate manner and values are expressed as the mean ± SEM. Acarbose was 

used as a positive control. 
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Table 1: Effects of polyherbal water extracts (PHE) concentrations on % reduction α-amylase and α-glucosidase enzyme 

in vitro 

 

IC50 values (mg/ml) 

α-amylase 

enzyme 

α-glucosidases 

enzyme 

 

PHE 

(Water 

extract) 

540.90 ± 3.04 425.20 ± 6.08 

Acarbose 330.50 ± 4.7 295 ± 3.80 

The IC50 value is defined as the concentration of inhibitor to inhibit 50% of its activity under the assayed conditions. 

Acarbose was used as a positive control. 

 

The PHE revealed a significant inhibitory action 

on α-glucosidase enzyme. The percentage inhibition at 

100-1000µg/ml concentrations of extract showed a 

concentration-dependent increase in percentage 

inhibition. The percentage inhibition varied from 85.71 ± 

0.918 to 30.78 ± 0.4855 for highest concentration to the 

lowest concentration of 100µg/ml. The IC50 was found 

to be 425.20 ± 6.08µg/ml whereas α-glucosidase 

inhibitory activity of positive control acarbose produced 

percentage of 40.73 ± 1.39 for 100µg/ml and 91.58 ±  

 

1.39 for 1000 µg/ml (Fig 2). The IC50 value of standard 

drug acarbose against α-glucosidase was found to be 

295.71 ± 3.80µg/ml (Table 1). The presence of inhibition 

to alpha-glucosidase activity of water extract of 

polyherb leaves could be caused by the presence of 

carbohydrate, plant protein (flavanols) which is 

suspected to be the competitive inhibitor for alpha-

glucosidase enzyme. This is appropriate with the 

substrate of alpha-glucosidase which is food 

carbohydrate, such as starch and glycogen. 

Fig 2.: The inhibition of α-glucosidase activity of PHE at increasing concentrations. 

All determinations were carried out in triplicate manner and values are expressed as the mean ± SEM. Acarbose was 

used as a positive control. 
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CONCLUSION 

Polyherbal extract mixture of leaves of C. dactylon, M. 

paniculata, O. sanctum and T. indica is a good source of 

water-extractible phytochemicals with strong 

antioxidant activities and inhibitory activities against key 

enzymes linked to type-2 diabetes, namely, α-amylase  

and α-glucosidase. Thus offers a potential for use as 

dietary intervention in the management or control of 

postprandial hyperglycemia associated with type-2 

diabetes. 
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