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Diabetes mellitus is a metabolic disorder characterized by hyperglycemia, a 
clinical condition which ensues mostly in micro and macrovascular compli- 
cations. Management of diabetes involves the control of hyperglycemia using 
agents which can inhibit enzymes like amylase and glucosidase. This study 
was aimed at investigating the naturally available inhibitors of amylase and 
glucosidase found in the leaves of Madhuca longifolia. The hexane, chloro- 
form, petroleum ether, ethanol and hydroalcoholic extracts of the leaves of 
M. longifolia were studied for their inhibitory potential against amylase and 
glucosidase. The extracts were found to exhibit potential equivalent to that 
exhibited by the standard inhibitor, acarbose. The hydroalcoholic extract 
was the most potent with an IC50 of 1.8 mg/ml, much comparable to that of 

acarbose (IC50 = 0.9 mg/ml). These findings suggest that the leaves of M. lon- 
gifolia may be a promising source for the development of oral hypoglycemic 
agents. 

 
management involves insulin, glucose-lowering 
medications, appropriate nutrition and lifestyle 
modifications (Olokoba et al., 2012; Baynes, 2015; 
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Mohanasundaram et al., 2016). 

A therapeutic approach to treat diabetes is to de- 
crease postprandial hyperglycemia. This can be 
achieved by the inhibition of carbohydrate-hydro- 

   lyzing enzymes like alpha-amylase and alpha-glu- 
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INTRODUCTION 

Diabetes is a metabolic disorder that affects sev- 
eral million people worldwide and is one of the 
prime causes of morbidity and mortality in the 
world. Diabetes mellitus is a group of metabolic 
disorders characterized by hyperglycemia which 
occurs due to deficiency of insulin secretion with 
or without insulin resistance. Chronic hyperglyce- 
mia is associated with micro and macro-vascular 
complications and an association between hyper- 
glycemia and deranged physiological responses al- 
ways exist. Regardless of the type of diabetes, ef- 
fective control of glycemia slows down the pro- 
gression of associated complications. Glycemic 

cosidase. Inhibitors of alpha-amylase and gluco- 
sidase are the potential targets in the research for 
the identification and production of lead com- 
pounds for the treatment of diabetes. However, 
many of these synthetic hypoglycemic agents exert 
serious side effects, particularly on the gastrointes- 
tinal system. Hence, herbal medicines are sought 
after in the treatment of diabetes as they are free 
from side effects and are less expensive when com- 
pared to synthetic hypoglycemic agents. In India, 
since ancient times, traditional medicine has used 
plants in the treatment of diabetes 
(Veerabhadrappa et al., 2017). Ethnobotanical 
studies of herbal remedies used for diabetes have 
identified more than 1,200 species of plants with 
hypoglycemic activity (Kripa et al., 2011; Perera et 
al., 2016). 
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Madhuca longifolia is a plant belonging to the fam- 
ily Sapotaceae and is distributed throughout India. 
It has been traditionally used to treat ulcer, rheu- 
matism, tonsillitis and diabetes mellitus. The me- 
dicinal value of the leaves of M. longifolia can be at- 
tributed to the presence of flavonoids and other bi- 
oactive compounds present in them (Singh and 
Singh, 2009; Annalakshmi et al., 2013). This study 

bose was used as the standard inhibitor. The ab- 
sorbance was recorded at 405 nm and the percent- 
age of inhibition was calculated. 

Calculation of the percentage of inhibition 

The percentage inhibition of α-amylase enzyme 
was calculated using the formula, 

Absorbance of Control – Absorbance of test 

was designed to investigate the anti-diabetic po- 
tential of the leaves of M. longifolia in vitro by as- 
sessing the inhibition of the enzymes alpha-amyl- 

Inhibition % = 

 
Statistical analysis 

Absorbance of Control 
× 100

 

ase and glucosidase. 

MATERIALS AND METHODS 

Collection of plant material 

The leaves of M. longifolia were collected from local 
suburban areas of Kancheepuram district, Ta- 
milnadu, India during January 2017. The plant was 
taxonomically identified by Dr. S. Aravind, Associ- 
ate Professor, Department of Botany, National In- 
stitute of Siddha, Tambaram, Chennai (Voucher 
specimen - NISMB2212017). 

Preparation of plant extracts 

The leaves of M. longifolia were shade dried and 
coarsely powdered. The coarse powder was sub- 
jected to successive extraction in solvents of in- 
creasing polarity (n-hexane, chloroform, ethyl ace- 
tate, ethanol) by using cold maceration technique 
for 72, 48 and followed by 24 h. Also, 1 kg of the 
coarse powder was subjected to exhaustive cold 
maceration in 70% ethanol for the same duration. 
The solvents were filtered, distilled and dried in 
vacuum desiccators to obtain the extracts. 

Assay of alpha-amylase inhibition 

In vitro amylase inhibition was studied by the 
method of Bernfeld, 1955. In brief, 100μL of the ex- 
tract was allowed to react with 200μL of α- amyl- 
ase enzyme (Hi-media Rm 638) and 100μL of phos- 
phate buffer (2mM, pH 6.9). After 20 min incuba- 
tion, 100μL of 1% starch solution was added. 
200μL of the buffer served as the control. About 
500μL of dinitrosalicylic acid reagent was added to 
both control and test and incubated at 60 ˚C for 5 
min. Acarbose (Sigma) was used as the standard 
inhibitor. The absorbance was recorded at 540 nm 
and the experiment was done in triplicate. 

Assay of alpha-glucosidase inhibition 

In vitro α-glucosidase inhibition was performed by 
pre-incubation of equal volumes of extract, sodium 
phosphate buffer (1 mM, pH 6.9) and α-glucosidase 
enzyme (Sigma) for 5 min and the addition of 0.1 
ml of p-nitrophenyl-α-D-glucopyranoside (Sigma), 
followed by incubation at 25 ˚C for 10 min. Acar- 

Values are expressed as the mean of six experi- 
ments ± standard deviation. The IC50 values were 
calculated by regression analysis. 

RESULTS AND DISCUSSION 
 

 
Figure 1: Amylase Inhibition Assay Percentage 
inhibition assay performed for extracts and acar- 
bose at concentrations of 125 µg to 2000 µg. All val- 
ues are expressed as Mean ± S.D (n = 6). 

 
Figure 2: Glucosidase Inhibition Assay Percent- 
age inhibition assay performed for extracts and 
acarbose at concentrations of 125 µg to 2000 µg. 
All values are expressed as Mean ± S.D (n = 6). 

Table 1: IC50 values of extracts of the leaves of 
Madhuca longifolia in the inhibition of alpha- 
amylase and glucosidase 

Extract Amylase Glucosidase 

n-hexane 297.66 345.33 
Chloroform 186.2 198.92 
Petroleum 181.97 187.2 

ether 
Ethanol 

 
198.6 

 
201.5 

Hydroalcoholic 123.59 132.71 
Acarbose 113.76 114.65 
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IC50 values of extracts are expressed in mi- 
crogram/millilitre 

All values are expressed as Mean ± S.D (n = 6)Dia- 
betes mellitus is a metabolic disorder character- 
ized by hyperglycemia, a clinical condition which 
interferes with many metabolic pathways, causing 
several micros and macrovascular complications. 
Alpha-amylase and alpha-glucosidase inhibitors 
are used to exert control over hyperglycemia in 
type 2 diabetes mellitus. The present study intends 
to assess the alpha amylase and alpha-glucosidase 
inhibitory potential of the leaves of M. longifolia, in 
order to minimize the toxicity and side effects of 
the inhibitors currently used to control hypergly- 
cemia. 

The alpha-amylase inhibition assay showed that all 
the extracts of M. longifolia leave exhibited poten- 
tial inhibition at the concentration of 500 µg/ml 
(Figure 1). The range of inhibition was between 
71.7% to 81.3%. Acarbose, the standard inhibitor 
of amylase exhibited 83.2% inhibition in this study. 

The alpha-glucosidase inhibition assay showed 
that all the extracts of M. longifolia leave exhibited 
potential inhibition at the concentration of 500 
µg/ml. The range of inhibition was between 71.2% 
to 82.4%. Acarbose, the standard inhibitor of am- 
ylase exhibited 84.2% inhibition in this study (Fig- 
ure 2). 

The IC50 values of the extracts have been tabulated 
in Table 1. The study reveals that the hydroalco- 
holic extract of the leaves of M. longifolia exhibits 
significant inhibitory potential against both the en- 
zymes. The hydroalcoholic extract inhibited 50% 
of the activity of amylase and glucosidase at con- 
centrations 123.59 µg/ml and 132.71 µg/ml re- 
spectively. The effect exerted by the hydroalco- 
holic extract was similar to the standard inhibitor 
acarbose. Plant extracts serve as excellent medi- 
cines owing to the presence of flavonoids, alka- 
loids, terpenoids, phenolics and tannins (Mohod 
and Bodhankar, 2013). Polyphenols, tannins, an- 
thocyanins and flavonoids have been proved to 
possess inhibitory effects towards amylase and 
glucosidase (Coman et al., 2012). 

Similarly, the leaves of M. longifolia have been 
found to possess several biomedical compounds 
which contribute to the various medicinal values 
reported in the literature (Annalakshmi et al., 
2013). Dahake et al., 2010 had earlier reported the 
antihyperglycemic activity of the bark of M. longi- 
folia. The methanolic extract of the bark was found 
to decrease blood sugar levels in streptozotocin-in- 
duced diabetic rats. 

CONCLUSION 

The present study reveals the amylase and gluco- 
sidase inhibitory potential of the extracts of M. lon- 
gifolia leaves. The inhibitors of amylase and gluco- 
sidase are promising targets for the management 
of hyperglycemia in diabetics. Naturally available 
inhibitors can overrule the side effects produced 
by synthetic anti-hyperglycemic agents and hence 
the hydroalcoholic extract of the leaves of M. longi- 
folia can be studied for the identification of lead 
compounds that may help in the therapy of diabe- 
tes mellitus. 
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