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ABSTRACT

Objectives: Diabetes mellitus (DM) is one of the major causes for various manifestations of diseases and clinical complications. Plants are good 
sources of medicinal compounds, and some are traditionally used to control DM.

Methods: In this study, the antidiabetic potential of some edible plants was assessed by α-amylase inhibition assay.

Results: Among the studied plants, the extracts of Amaranthus dubius and Alternanthera sessilis were found to possess better inhibition potential 
against the α-amylase enzyme. Acarbose and metformin used as standards for reference showed 67% and 48% inhibition efficiency, respectively, at 
a concentration of 250 and 500 μg/mL. The results of the study ascertain the use of plants in the control of DM. The inhibitory action of α-amylase 
mediated through the synergistic action of the phytoconstituents in the plants, lowers the glycemic level, reducing the risks associated with a sudden 
increase in blood sugar.

Conclusion: The results of the study demonstrate the successful use of in vitro models in screening the plant sources for antidiabetic activity.
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INTRODUCTION

Diabetes mellitus (DM) is a metabolic disorder responsible for 
about 5% of global deaths and the frequency of this turmoil may 
increase to 300 million in 2025 as projected by the World Health 
Organization [1,2]. Chronic hyperglycemia, abnormal metabolism 
of carbohydrates, protein, and fat associated with anomalous 
secretion of insulin are the characteristic features of diabetes. Type 2 
DM is a primary threat to human health and leads to many clinical 
complications. It might increase the cellular glucose level in tissues 
such as eye lens, retina, peripheral nerves, and kidney leading to 
secondary stage diabetic complications. Glucose gets reduced to the 
corresponding sugar alcohol, followed by conversion of sorbitol into 
fructose by sorbitol dehydrogenase aided by aldose reductase present 
in the polyol pathway [3-5].

The poor penetration and slow oxidation of sorbitol lead to 
accumulation of sugar resulting in hyperglycemia. The diabetic 
complications, such as retinopathy, cataract, nephropathy, and 
neuropathy, are due to the hyper-osmotic stress created by persistent 
hyperglycemia [6]. Inhibition of aldose reductase provides a potential 
therapeutic approach toward diabetes-associated complications. Many 
oral antidiabetic agents, such as biguanides, metformin, sulfonylurea, 
acarbose, miglitol, sulfonylurea, and thiazolidinediones and insulin are 
used to maintain the glycemic level in the blood [7,8].

Medicinal plants contain an enormous potential for the development 
of new drugs and in the treatment of diabetes [9]. Many efforts have 
been put forth for the identification of new hypoglycemic drugs from 
medicinal plants due to their availability, less significant side effects, 
and reasonable cost [10]. In recent years, more than 1000 plants are 
known for their antidiabetic activity. In vitro and in vivo screening 
methods involving inhibition of carbohydrate hydrolyzing enzymes 
have been used as a tool in evaluating the antidiabetic potential of these 
plants and exploiting their ethnobotanical knowledge. In vitro tests 
play a significant role in the evaluation of antidiabetic activity of drugs 
and serve as an initial screening tool for screening a large number of 
potential therapeutic compounds. This may provide useful information 

about the mechanism of action of drugs on the target and to delineate 
toxicity [11].

Traditionally used Indian medicinal plants can effectively control DM 
due to their hypoglycemic activity produced by the phytoconstituents. 
Among these, plants such as Acacia arabica [12], Coccinia indica [13], 
Murraya koenigii [14], Aegle marmelos [15], Azadirachta indica [16], 
Hibiscus rosa-sinensis [17], Mangifera indica [18], Andrographis 
paniculata [19], Syzygium cumini and Trigonella foenum-
graecum [20,21], Momordica charantia [22], Ocimum sanctum [23], 
Aloe vera [24], and Terminalia chebula [25] have been experimentally 
studied for their antidiabetic activity.

Postprandial hyperglycemia plays a significant role in the development 
of Type 2 diabetes and impediments associated with the micro- and 
macro-vascular diseases [26,27]. The postprandial blood glucose 
levels can be lowered by inhibiting the activity of α-amylase enzyme, 
especially for Type 2 diabetic patients. The change in lifestyle, proper 
diet, and exercise constitute diabetes management to avoid the side 
effects of hypoglycemic medications. α-amylase and α-glucosidase 
inhibitors are used to achieve greater control over hyperglycemia in 
Type 2 DM [28].

To overcome the facets of oral hypoglycemic drugs and insulin, 
researchers focus on the herbal remedies and dietary treatments 
among the complementary medicines. The exploration of simple and 
appropriate methods is necessary to control the disease and to alleviate 
its complications [29]. Simple methods to validate the medicinal use of 
plants are also of concern. A research work of Geneticist Archana Verma 
presented in the Indian Science Congress (January 2015) revealed 
inappropriate traditional medicines taken during pregnancy result in 
104 mentally challenged children with 66% possessing chromosomal 
abnormalities. Medicines or herbs were reported to probably end up 
damaging the genetic make-up of their newborns (January 6, 2015, The 
Times of India). Hence, it is vital to research on methods that establish 
the activity of medicinal plants. α-amylase inhibition assay is one 
such facile method to assess the antidiabetic potential of plants and 
drugs. Hence, the present study is directed to: (i) Establish the use of 
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α-amylase inhibition assay as a convenient method for determining the 
antidiabetic potential of herbs and (ii) to provide scientific evidence to 
the ethnobotanical knowledge of widely used antidiabetic plants.

α-amylase is a metalloenzymes that cleave polysaccharide chains, 
semi-randomly creating shorter chains rapidly. It can be extracted from 
cereal (wheat or barley), bacterial (Bacillus sp.), fungal (Aspergillus sp.), 
and animal (pancreatic or salivary) sources. The fungal and bacterial 
enzymes are quite robust, most flexible, and easy to dispense compared 
to other sources. Thus, these microbiological amylases are economical 
and chemically best suited for the assay studies [30,31]. Antidiabetic 
properties can be evaluated in terms of in vitro glucose movement 
inhibition and α-amylase inhibition assay [32].

Antidiabetic activity of few plants assessed in vitro using α-glucosidase 
and α-amylase assays are reported. Kaempferol and ursolic acid 
isolated from H. ascyron showed better inhibitory action against 
α-glucosidase compared with a positive control acarbose [33]. 
α-glucosidase assimilates the carbohydrates into its monomeric form, 
delaying digestion, and absorption of carbohydrates, and hence, 
consequently impairs the postprandial hyperglycemia [34]. Extracts of 
T. foenum-graecum, Camellia sinensis and Urtica dioica [35], Cuminum 
cyminum [36], Ocimum tenuiflorum, Linum usitatissimum, Morus 
alba [37], Ficus deltoidea, [38], and isolated flavonoids from Albizia 
lebbeck Benth are reported to significantly inhibit the α-glucosidase and 
α-amylase enzymes [39].

On the aforesaid grounds, nine medicinally valued plants were screened 
in vitro for its antidiabetic potential. The selection of these plants and 
plant parts were on the basis of ethnobotanical knowledge and from the 
review of the literature.

METHODS

Chemicals
α-amylase (Aspergillus oryzae), starch, and 3,5-dinitrosalicyclic acid 
were purchased from Himedia Laboratory (India), potassium sodium 
tartrate, sodium phosphate, and sodium chloride from Merck and 
Fischer Chemicals. The chemicals used for this study were of analytical 
grade.

Collection of plant materials
The aerial plant parts of Amaranthus dubius (AK), Alternanthera sessilis 
(PGK), Amaranthus polygonoides (SK), leaves of Annona reticulata 
(ARL), Kedrostis foetidissima (KFL), Psidium guajava (GLE), the flowers 
of Tabebuia heterophylla (TH), bulbs of Allium cepa (OE), and Allium 
sativum (GE) were collected from a local market in Coimbatore.

Preparation of plant extracts
The fresh plants (100 g) of AK, PGK, SK, OE, and GE were grinded 
using mortar and pestle, sonicated with deionized water (100 ml) for 
5 minutes and infused for 1 hr. The remaining plants were shade dried 
and grinded. The powdered plant parts (10 g) of ARL, TH, KFL, and GLE 
were sonicated for 20 minutes with 100 ml of deionized water. The 
crude extracts were filtered and concentrated at 50°C. The prepared 
aqueous extracts were dissolved in dimethyl sulfoxide to give suitable 
concentrations (1 mg/mL). Amylase inhibitory molecules, such as 
proteins and glycans, get extracted in more polar solvents such as water, 
and hence, aqueous extracts were used in the study.

α-amylase inhibition assay
The α-amylase inhibition assay of Giancarlo [40] was modified and 
adopted in the study. The starch solution (0.1% w/v) was obtained by 
stirring and boiling 0.1 g of potato starch in 100 ml sodium phosphate 
buffer (pH 6.9) (20 mM) containing 6.7 mM sodium chloride for 
15 minutes. The coloring reagent was prepared by addition of sodium 
potassium tartrate (12 g) to 8 ml sodium hydroxide (2 M) and 96 mM 
3, 5-dinitrosalicylic acid (20 mL DDH2O) under slow stirring. The 
α-amylase enzyme solution (0.25 IU/mL) was prepared by mixing 
25 mg in 100 ml deionized water.

Aliquots of aqueous extracts (20 μl) and 1 ml of starch solution were 
mixed in a tube and incubated at 20°C for 20 minutes. To this mixture, 
1 ml α-amylase was added, incubated at 20°C for 3 minutes, and placed 
in a water bath at 75-80°C after the addition of 1 ml coloring reagent. 
After 15 minutes, the reaction mixture was removed from the water 
bath and cooled. The absorbance value was determined at 540 nm 
using a photo colorimeter (Esico model-1311). A similar study was 
conducted without the plant extracts and taken as a control reaction. 
Commercially available antidiabetic tablets acarbose and metformin 
were taken as positive controls and evaluated in a similar manner. 
A triplicate study was performed to ascertain accuracy in results.

Calculation of inhibition efficiency
The inhibitory concentration 50% (IC50) values of the extracts were 
determined from the plots of percent inhibition versus log inhibitor 
concentration and calculated by logarithmic regression analysis from 
the mean inhibitory values. The α-amylase inhibitory activity expressed 
as % inhibition was calculated using the formula:

( )⎡ ⎤
⎢ ⎥

= ×⎢ ⎥
⎢ ⎥
⎣ ⎦

(blank) (sample) (blank)
540 540 540

(blank)
540

A - A -A
%Inhibition 100

A

(blank)
540A  -  Absorbance of the sample measured at 540 nm without the 

extract.
(sample)
540A  -  Absorbance of the sample measured at 540 nm with the 

extract.

RESULTS AND DISCUSSION

Insulin plays a significant role in the control of glucose homeostasis. 
Lack of insulin affects carbohydrates, fat, and protein metabolism. 
Carbohydrate metabolism can be regulated through several means 
when there is a lack of insulin. Inhibition of α-amylase delays the 
degradation of carbohydrates, which in turn causes a decrease in 
the absorption of glucose and hence reduction in postprandial blood 
glucose level. Competitive inhibitors, such as miglitol and acarbose, are 
hence prescribed as a therapeutic method to control blood sugar level. 
Synthetic inhibitors could associate itself with side effects necessitating 
herbal inhibitors. These herbal inhibitors, in turn, require sustained 
scientific evidence for its activity. In the 1970’s, it was realized that the 
absorption of carbohydrates was regulated by inhibiting the pancreatic 
α-amylase and some of the intestinal disaccharidase by inhibitors. 
Hence, these inhibitors can be used therapeutically in the oral 
treatment of the Type 2 diabetes. The hypoglycemic effect of the drug 
can be assessed by its in vitro activity on α-amylase and α-glucosidase 
and postulate the indirect evidence of its action on aldose reductase 
inhibition [41].

In the present study, indigenous plants, well-known for their antidiabetic 
potential, have been screened with reference to commercially prescribed 
antidiabetic drugs acarbose and metformin with the aim of establishing 
α-amylase inhibition assay as a simple screening tool and to validate 
the antidiabetic activity of plants. Primary screening of α-amylase 
inhibition was based on the complex formation between starch-iodine 
and plant extract. A thorough search of the literature disclosed the 
presence of phytochemicals in few plants (Table 1). The plant extracts 
whose phytochemicals were unavailable in the literature were screened 
by standard phytochemical color tests [42,43]. Phytochemicals such 
as flavonoids, steroids, proteins, alkaloids, tannins, terpenoids, and 
phenols were found to be in selected plants (Table 1).

Flavonoids are a group of polyphenolic compounds possessing 
enhanced α-glycosidase and α-amylase inhibitory activity [44,45]. 
The flavonoids, tannins, and saponins present in A. indica contribute 
to the inhibitory action of α-amylase and α-glucosidase [46]. Eugenia 
jambolana containing monomeric and polymeric hydrolyzable tannins 
showed a dose-dependent inhibitory activity against α-amylase 
(IC50=1.1±0.4 μg/mL) [47]. The highest α-amylase inhibition (52%) was 
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observed for tannins (100 μg/mL) obtained from the alcoholic extract 
of T. chebula fruits [48].

The conversion of starch into simple sugars is assisted by α-amylase, the 
inhibition of which delays the digestion of carbohydrates and hence the 
rate of glucose absorption [49,50]. The results (Table 2) show different 
degrees of α-amylase inhibitory activity of the plant extracts depending 
on the phytoconstituents present in it. AK reveals 77% inhibition 
against α-amylase enzyme at 20 μg concentration. Betalamic acid is the 
main constituent of Amaranthus cruentus, Amaranthus blitum, AK, and 
Amaranthus tricolor. Betalains a structurally related chromoalkaloid 
has betalamic acid as the chromophore. A. tricolor showed significant 
α-amylase inhibitory activity [51]. The methanolic extract of Amaranthus 
spinosus exhibited 65% of inhibition against α-amylase at a concentration 
of 100 μg/mL [52]. The phytochemical screening (Table 1) also confirms 
the presence of alkaloids in AK extract. From the aforesaid reports on the 
amylase inhibitory activity of plants of genus Amaranthus, it is proposed 
that the metabolite betalamic acid could be the molecule responsible 
for the inhibition of the enzyme α-amylase. The highest percentage of 
α-amylase inhibition in the present study is probably due to betalamic 
acid as evidenced from the presence of alkaloids (Table 1) in AK extract.

PGK is reported to contain lupeol, α- and β-spinasterol, β-sitosterol, 
stigmasterol, campesterol, handianol, 24-methylenecycloartanol, 
cycloeucalenol. and 5α-stigmasta-7-enol [53,54]. High levels of 
ellagic acid and rutin are reported in the high-performance liquid 
chromatography analysis of the ethanolic extract of PGK [55]. In vivo 
study of the alcoholic and aqueous extracts of PGK showed a significant 
reduction in blood glucose levels of streptozotocin (STZ)-induced 
diabetic rats [56]. In vivo study on normal rats for the hypoglycemic 
effect of flavonoid compounds reveals a maximum reduction in the 
blood glucose levels occurred at 2 hrs for boswellic acid, ellagic acid, 
and rutin except for quercetin [57]. In the present study, PGK (65%) 
exhibited moderate α-amylase enzyme inhibition, which may be due to 
the presence of major constituents such as ellagic acid and rutin.

The ethyl acetate extract of OE showed 38% inhibition efficiency at 
a concentration of 1 mg/mL [58]. The ether soluble fraction of OE 
exhibited hypoglycemic effects in normal fasted rabbits [59]. In the 
present study, 63% inhibitory action was obtained for the aqueous 
extract of OE at 20 μg concentration.

The plant extracts (SK, ARL, KFL, TH, and GLE) revealed 40-60% 
α-amylase inhibition except GE. The inhibitory effect was not observed 
for GE against α-amylase. In vivo study of garlic extract (100 mg/kg) 
shown the prevention of cardiac complications in STZ rats [60]. In a 
previous study, an IC50 value of 17.95 and 16.36 mg/male was reported 
for the ethanolic extract of GE and OE, respectively, against α-amylase 
enzyme [35]. This suggests that as concentration increases more 
inhibition efficacy can be arrived [61]. Earlier studies revealed that the 
properties of different Allium species varied and not all species showed 
favorable inhibitory effect on α-amylase [62].

TH revealed a low inhibition (42%) on α-amylase which is also 
substantiated from the fewer phytoconstituents such as anthocyanins in 
its extract (Table 1). The inhibitory effectiveness of anthocyanins against 
α-glucosidase has been reported for fruits such as blackcurrant, strawberry, 
raspberry, and blueberry fruit extracts. This suggested that anthocyanins 
are important constituents regarding α-glucosidase activity [63,64]. Red 
currants were more effective in inhibiting α-amylase than black currants, 
which generally have higher anthocyanin content. This revealed that 
anthocyanin does not play a major role in the inhibition of α-amylase [65].

The flatulence and diarrhea caused by the abnormal bacterial 
fermentation of undigested carbohydrates in the colon can be prevented 
by recommending milder α-amylase inhibition. Hence, the extracts of 
TH and GE possessing lower inhibitory effect against α-amylase may 
form the basis of a particularly effective therapy for postprandial 
hyperglycemia with minimal side effects. The consumption of these 

studied extracts could cautiously reduce the activity of α-amylase in the 
saliva and in turn, decrease the postprandial hyperglycemia.

The bioactive components in the plant extracts, due to the binding 
competence might have induced conformational changes at the active 
site of the α-amylase enzyme initiating inhibition. Moreover, the 
reported literature revealed that the IC50 values may be proportional 
to the method, temperature of extraction and also the amount of 
phytoconstituents present in the plant extracts. There is no previous 
literature, on the in vitro α-amylase assay of plant extracts AK, PGK, SK, 
ARL, and KFL, and hence, this study was extended to arrive at the IC50 
value (Table 3) of the plant extracts taken up for study. From Table 3, it 

Table 1: Phytochemical analysis of the plant extracts taken 
for study

S. No. Phytochemicals AK SK PGK ARL KFL OE GE TH GLE

1. Alkaloids + - - - + + + - +
2. Flavonoids + - + - + + + - +
3. Tannins + + - + - - - - -
4. Saponins - + + + + + + - -
5. Carbohydrates - - + + - + + + +
6. Quinone - - - - - - - - -
7. Terpenoids + - + + - + + - -
8. Phenol + - - + - - - - +
9. Anthraquinone - - - - - - - - -
10. Glycosides - - + + + + + - +
11. Proteins - - + + + - - - -
12. Amino acids - - + + + - - - -
13. Anthocyanin - - - - - - - + -
14. Steroids - - + - + + + - +
References * * * * * [81] [82] * [83]
*Tests done in our laboratory as per standard procedure [42,43]

Table 2: Inhibitory effects of the studied plant extracts on 
α-amylase enzyme

S. No Plants Parts used Concentration
(μg extract/20 μL)

% 
Inhibition

1. AK Aerial portion 20 77.42
2. PGK Aerial portion 20 65.51
3. SK Aerial portion 20 47.61
4. ARL Leaves 20 47.36
5. KFL Leaves 20 52.38
6. GLE Leaves 20 57.90
7. TH Leaves 20 41.66
8. OE Bulb 20 63.15
9. GE Bulb 20 -
10. Acarbose Positive control 250 μg/mL 66.66
11. Metformin Positive control 500 μg/mL 47.62
AK: Amaranthus dubius, PGK: Alternanthera sessilis, A. polygonoides: Amaranthus 
polygonoides, A. reticulate: Annona reticulate, KFL: Kedrostis foetidissima, 
GLE:  Psidium guajava, TH: Tabebuia heterophylla, OE: Allium cepa, GE: Allium 
sativum

Table 3: IC50 values for the extracts with maximum inhibitory 
effects on the α-amylase enzyme

Concentration
(μg extract/20 μl)

α-amylase inhibition (%)

AK PGK A. polygonoides ARL KFL

10 26.31 31.57 14.28 15.78 23.80
15 65.51 63.15 28.27 26.31 38.09
20 77.41 65.51 47.61 47.36 52.38
25 80.64 86.20 57.14 63.15 61.90
30 93.10 94.73 66.66 78.94 76.19
IC50 (μg/μL) 11.45 11.88 21.00 21.11 19.09
AK: Amaranthus dubius, PGK: Alternanthera sessilis, A. polygonoides: Amaranthus 
polygonoides, ARL: Annona reticulate, KFL: Kedrostis foetidissima, 
IC50:  Inhibitory concentration 50%
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is evident that greater than 90% inhibition was noted for 30 μg of the 
aqueous extracts of PGK and AK.

The aqueous extracts of ARL, SK, and KFL exhibited moderate (60-80%) 
inhibitory activity on α-amylase at the highest tested concentration 
(30 μg). The IC50 value of the selected plants (Table 3) clearly depicts 
the better initiation of α-amylase inhibition even at a very low 
concentration. The dose-dependent behavior graph (Fig. 1) alleges 
increase in phytochemical constituents of the plant extracts with 
dosage to exhibit increased α-amylase inhibition.

Acarbose is a pseudotetrasaccharide, and the unsaturated cyclitol 
component of the molecule has been identified as responsible for the 
inhibition of the α-glucosidase enzyme. Antihyperglycemic action of 
acarbose results from a competitive, reversible inhibition of pancreatic 
α-amylase, and membrane-bound intestinal α-glycoside hydrolase 
enzymes. The decreasing order of acarbose inhibitory potency is 
glucoamylase > sucrase > maltase > isomaltase [66]. Pancreatic 
α-amylase hydrolyzes complex starches to oligosaccharides in the 
lumen of the small intestine. The inhibition of these enzymes prevents 
the digestion of non-absorbable poly- and oligo-saccharides, and thus 
formation of absorbable monosaccharides.

Metformin is recommended according to national and international 
guidelines, as a first-line oral antidiabetic drug for the treatment of 
Type 2 diabetes. It suppresses the hepatic gluconeogenesis as an 
implication of mitochondrial inhibition and exerts glucose lowering 
effect by inhibiting and opposing the action of glucagon. The inhibition 
of mitochondrial complex I results in defective cAMP and protein 
kinase A signaling in response to glucagon. Stimulation of 5′AMP 
activated protein kinase, although dispensable for the glucose lowering 
effect of metformin, confers insulin sensitivity, mainly by modulating 
lipid metabolism. Most of the results reported suggest metformin to 
increase glucose transport across the membrane, causing hypoglycemic 
effect [67,68,69,70].

Fasting and postprandial α-amylase activity and lipid profiles were 
significantly controlled in metformin combination treated groups. This 
change may be due to the effect of metformin on postprandial α-amylase 
activity [71]. Hence, the inhibitors (acarbose and metformin) of 
pancreatic α-amylase delay carbohydrate digestion, causing a reduction 
in the rate of glucose absorption and thus lowering the postprandial 
serum glucose levels.

Proposed mechanism of α-amylase inhibition by plant extracts
Amylases are carbohydrases, which catalyze the digestion of the 
α-D-1,4 glycosidic bonds in amylose and amylopectin and results 
in oligosaccharides – dextrin, maltose, and maltotriose. The 
increase in production of maltose rapidly raises the serum level and 

consequently, α-glucosidase enzyme gets activated, which converts 
oligosaccharides into disaccharides. In clinical treatments, acarbose, 
miglitol, etc., are used as enzyme inhibitors for Type 2 diabetes [72]. 
These inhibitors produce side effects such as diarrhea, flatulence, 
and the liver disorder necessitating use of herbs in the control of 
blood sugar. Hence, this research was carried out not only to validate 
the traditional use of these plants in diabetes but also to initiate 
the search for newer drugs with specificity to the activity of certain 
enzymes. As a result, the food-derived enzyme inhibitors may be 
developed to justify their hypoglycemic property. The proposed 
inhibitory action of plant metabolites on the α-amylase enzyme is 
shown in Fig. 2.

Improved enzyme inhibitory action can be acquired by increasing the 
concentration of the plant extracts [73]. In the present study, the efficacy 
obtained from the standard drugs such as acarbose (250 μg/mL) and 
metformin (500 μg/mL) against α-amylase enzyme was 67% and 
48%, respectively. The IC50 value of acarbose is 128 μg/mL as reported 
by Andrade-Cetto [74], which is on par with the present study, viz., 
67% percent inhibition for 250 μg/mL. The competitive inhibitors of 
α-glucosidase are acarbose and miglitol which reduce the absorption of 
starch and disaccharides. The delay in the digestion of carbohydrates is 
accomplished by acarbose and consequently inhibiting the pancreatic 
amylase action [75,76]. This revealed that the lowering of postprandial 
glucose level could be achieved effectively by the use of the studied 
plants. This is an attempt to search for alternative drugs from medicinal 
plants with increased potency and lesser adverse effects than existing 
drugs.

Flavonoids are known to be bioactive antidiabetic agents. Rutin, 
kaempferol, myricetin, and quercetin are some of the flavonoids 
have been reported for the inhibitory activity of α-glucosidase 
and α-amylase [77,78,79]. The results of phytochemical screening 
(Table 1) revealed that the plant extracts containing flavonoids 
possess better inhibitory action on α-amylase compared to others. 
Fig. 3 represents the compounds present in these plant extracts 
(AK and PGK) that may be responsible for the α-amylase inhibition 
activity. The difference in the inhibition percentage may depend 
on the quantity of flavonoids in the plant extracts. From Fig. 3, the 
structure of acarbose and metformin, it can be concluded that the 
unsaturated cyclic ring with a hydroxyl or amine groups may be a 
contributing factor for lowering the postprandial hyperglycemia. The 
presence of phenolic and flavonoid constituents in these plants may 
be one of the key factors responsible for the α-amylase inhibition. The 
higher activity of AK is attributed to the chromoalkaloid particularly 
its chromophoric group betalamic acid.

Rutin administration to diabetic rats decreased food consumption 
and improved body weight, and this may be due to a better control 
of the hyperglycemic state in the diabetic rats. Decreased levels of 
blood glucose could improve body weight in STZ-diabetic rats [80]. 
The presence of high concentration of ellagic acid and rutin in 
the aqueous extract of PGK may be the contributing factor for the 
inhibitory activity of α-amylase. The previous literature also supports 
the constituents such as betalamic acid, ellagic acid, and rutin are 
mainly responsible for the α-amylase inhibition. Hence, in vitro 
inhibition assay provides the evidence for the potent antidiabetic 
plants chosen for the study. However, more efforts are still needed 
for the isolation and biological evaluation of the active metabolites 
of these extracts.

CONCLUSION

The α-amylase inhibitory action of potentially edible plants and its 
hypoglycemic activity has been analyzed. The results of this study revealed 
AK and PGK to show potential antidiabetic activity than the standard 
drugs metformin and acarbose. The other studied plants possessed better 
inhibitory action (>50%) against α-amylase at a very small concentration 
of 20 μg extract/20 μl. In this article, the use of these plants traditionally 
to treat diabetes has been exploited, to provide scientific support to its 

Fig. 1: Plot of dose-dependent inhibition of α-amylase by plant 
extracts
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ethnobotanical use and also to validate the simple α-amylase inhibition 
assay in screening medicinal plants for its antidiabetic nature. In vitro 
study of these plants will be useful to carry out experiments on animal 
models and to develop clinical trials in the future.
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