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Abstract 

The digestive enzymes alpha-amylase played a vital role in the carbohydrate metabolism. Amylase is an 

enzyme that catalyses the hydrolysis of starch (Latin amylum) into sugars. Amylase is present in the saliva 

These can be a major strategy for the management of blood glucose level in the body. The aim of the 

present study was to investigate the phytochemical biomarker compounds of the hydroalcoholic extract of 

Sansevieria laurentii (HESL) root and its in-vitro antidiabetic activity. The result suggests that the presence 

of bioactive compounds could be responsible for the versatile medicinal properties of this plant including 

diabetes and the extract exhibit the dose dependent action by increasing the inhibitory effect on the alpha-

amylase enzyme. The hydroalcoholic extract of Sansevieria laurentii (HESL) root study exhibited potent 

hypoglycemic activity by in vitro studies. 
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INTRODUCTION  

Diabetes is a chronic disease that occurs when the 

pancreas is no longer able to make insulin-, or 

when the body cannot make good use of the insulin 

it produces. Insulin is a hormone made by the 

pancreas, that acts like a key to let glucose from the 

food we eat pass from the blood stream into the 

cells in the body to produce energy. All 

carbohydrate foods are broken down into glucose in 

the blood. Insulin helps glucose get into the cells.  

Not being able to produce insulin or use it 

effectively leads to raised glucose levels in the 

blood (known as hyperglycaemia). Over the long-

term high glucose levels are associated with 

damage to the body and failure of various organs 

and tissues. The Types of diabetes mellitus is 1. 

Insulin Dependent Diabetes Mellitus (IDDM, Type 

1) 2. Non-Insulin Dependent Diabetes Mellitus 

(NIDDM Type 2) 3. Gestational diabetes (Type 3) 

Treatment of diabetes mellitus 3.1 Insulin and oral 

hypoglycemic drugs Insulin therapy should aim to 

mimic nature, which is remarkably successful both 

in limiting postprandial hyperglycaemia and 

preventing hypoglycaemia between meals 

Traditional medicine (herbal) is used for treatment 

of diabetes in developing countries where the cost 

of conventional medicines is a burden to the 

population[1]Despite the introduction of 



Research Article            ISSN: xxxx-xxxx 
JIIPS    Parmar et al., 1(1):18-21, 2020 
 

 

 Journal of Innovation and Invention in Pharmaceutical Sciences (JIIPS) Volume 1 Issue 1: July 2020      P - 19 
 

hypoglycemic agents from natural and synthetic 

sources, diabetes and its secondary complications 

continue to be a major medical problem. Many 

indigenous Indian medicinal plants have been 

found to be useful to successfully manage diabetes. 

One of the great advantages of medicinal plants is 

that these are readily available and have very low 

side effects. Plants have always been an exemplary 

source of drugs and many of the currently available 

drugs have been derived directly or indirectly from 

them 

 

Reactive oxygen species (ROS) are capable of 

oxidizing cellular proteins, nucleic acids, and 

lipids. Studies and clinical evidences have shown 

that the generation of ROS increases in both types 

of diabetes and that the onset of diabetes is closely 

associated with oxidative stress mainly through 

oxidation, nonenzymatic protein glycation, and 

oxidative degradation of glycated proteins 
[2,3]Elevation of ROS such as mitochondrial 

superoxide in endothelial cell and endoplasmic 

reticulum stress followed by reduced antioxidant 

defense mechanism provokes cellular and enzyme 

damage, and lipid peroxidation which subsequently 

lead to the development and progression of insulin 

resistance and hyperglycaemia . Both 

hyperglycaemia and insulin resistance are linked to 

the generation of an oxidative stress, which can 

also produce an impaired insulin action. It has been 

shown that hyperlipidemia acts to generate 

oxidative stress in the mitochondria through the 

same pathway as hyperglycemia Studies have also 

shown that antioxidants are able to improve insulin 

action. Since the early 1980s, the potential effects 

of flavonoids in diabetes mellitus have been studied 

eminently for type 2 compared to that for type 1. 

Flavonoids and phenol showing potent antioxidant 

activity have been suggested to be beneficial in the 

management of diabetes mellitus. The ability of 

antioxidants to protect against the deleterious 

effects of hyperglycemia and to enhance glucose 

metabolism and uptake should be considered as a 

lead alternative in diabetes mellitus treatment. On 

top of their antioxidative effect, flavonoids may act 

on biological targets involved in type 2 diabetes 

mellitus such as α-glycosidase and DPP-4 [4,5] An 

“ominous octet” that leads to hyperglycemia, which 

occur in isolation or in combination, has been 

proposed for eight pathophysiological mechanisms 

underlying T2DM (24). These include (i) reduced 

insulin secretion from pancreatic β-cells, (ii) 

elevated glucagon secretion from pancreatic α cells, 

(iii) increased production of glucose in liver, (iv) 

neurotransmitter dysfunction and insulin resistance 

in the brain, (v) enhanced lipolysis, (vi) increased 

renal glucose reabsorption, (vii) reduced incretin 

effect in the small intestine, and (viii) impaired or 

diminished glucose uptake in peripheral tissues 

such as skeletal muscle, liver, and adipose tissue. 

Currently available glucose-lowering therapies 

target one or more of these key pathways. Good 

glycemic control remains the main foundation of 

managing T2DM. Such approaches play a vital role 

in preventing or delaying the onset and progression 

of diabetic complications. It is important that a 

patient-centered approach should be used to guide 

the choice of pharmacological agents. The factors 

to be considered include efficacy, cost, potential 

side effects, weight gain, comorbidities, 

hypoglycemia risk, and patient preferences. 

Pharmacological treatment of T2DM should be 

initiated when glycemic control is not achieved or 

if HbA1C rises to 6.5% after 2–3 months of 

lifestyle intervention. Not delaying treatment and 

motivating patients to initiate pharmacotherapy can 

considerably prevent the risk of the irreversible 

microvascular complications such as retinopathy 

and glomerular damage (25). Monotherapy with an 

oral medication should be started concomitantly 

with intensive lifestyle management.nThe major 

classes of oral antidiabetic medications include 

biguanides, sulfonylureas, meglitinide, 

thiazolidinedione (TZD), dipeptidyl peptidase 4 

(DPP-4) inhibitors, sodium-glucose cotransporter 

(SGLT2) inhibitors, and α-glucosidase inhibitors. If 
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the HbA1C level rises to 7.5% while on medication 

or if the initial HbA1C is ≥9%, combination 

therapy with two oral agents, or with insulin, may 

be considered (2, 26). Though these medications 

may be used in all patients irrespective of their 

body weight, some medications like liraglutide may 

have distinct advantages in obese patients in 

comparison to lean diabetics [6] 

 

MATERIALS AND METHODS Plant materials 

root of Sansevieria laurentii was collected from 

Indore district Madhya Pradesh, India and 

authenticated from Department of Pharmacognosy 

(COP), Dr APJ abdul kalam University Indore.The 

voucher specimens were preserved in our 

department under registry no AKU/COP/AU/ 

2019/002. The plant parts were shed-dried, 

pulverized and stored in an airtight container for 

further extraction. 
  
Extraction of Plant Part and identification: the 

air-dried and coarse powdered plant sample of 

Sansevieria laurentiifor was weight and defatting 

by petroleum ether by cold maceration method for 

15 days at days at room.   The extracts were filtered 

and residue was again extracted with ethanol and 

water (70:30) for another five days and filtered. 

The filtered extracts were and concentrated using a 

rotary evaporator, under reduced pressure at 

approximately 40°C and lyophilized to obtain the 

powdered extract.  After extraction identification of 

obtained extract done by standard methods.  
 

In vitro α-Amylase Inhibitory Assay [8,9] 

A total of 500 µl of test samples and standard drug 

(100-1000µg/ml) were added to 500 µl of 0.20 mM 

phosphate buffer (pH 6.9) containing α-amylase 

(0.5mg/ml) solution and were incubated at 25°C for 

10 min. After these, 500 µl of a 1% starch solution 

in 0.02 M sodium phosphate buffer (pH 6.9) was 

added to each tube. The reaction mixtures were then 

incubated at 25°C for 10 min. The reaction was 

stopped with 1.0 ml of 3, 5 dinitrosalicylic acid 

colour reagent. The test tubes were then incubated in 

a boiling water bath for 5 min, cooled to room 

temperature. 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. Statistical 

Analysis All values were expressed mean ± SD. 

Statistical difference and linear regression analysis 

were performed using Graphpad prism 5 statistical 

software. 
 

RESULT AND DISCUSSION 

 Evaluation of in vitro α-amylase inhibitory activity 

using HESL There was a dose-dependent increase in 

percentage inhibitory activity against α-amylase 

enzyme.  At a concentration 100µg/ml of extract 

showed a percentage inhibition 24.52 ± 0.2554and 

for 1000 µg/ml it was 62.31 ± 0.3429. The extract 

gave an IC50 value of 686.94 ± 3.98 µg/ml. The 

IC50 value of standard drug acarbose was found to 

be 325.50 ± 4.7 µg/ml (Table-01) 
 

Table 01 In vitro α-Amylase Inhibitory Assay 

Sample 

Concentr

ation 

(µg/ml) 

% inhibition 
IC 50 

µg/ml 

HESL 

100 

200 

400 

800 

1000 

24.52 ± 0.2554 

33.89 ± 0.1400 

39.66 ± 0.2454 

55.63 ± 0.3704 

62.31 ± 0.3429 

 

 

686.9

4 ± 

3.98 

 

ACARBO

SE 

(standard) 

100 

200 

400 

800 

1000 

33.75 ± 0.2425 

49.22 ± 0.3704 

59.20 ± 0.2833 

67.22 ± 0.1433 

73.97 ± 0.3736 

 

 

325.5

0 ± 

4.7 

All determinations were carried out in triplicate 

manner and values are expressed as the mean ± 

SEM. The IC50value is defined as the concentration 

of inhibitor to inhibit 50% of its activity under the 

assayed conditions. 

 

Lack of insulin affects the metabolism of 

carbohydrates, fat, proteins, and causes significance 
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disturbance of water and electrolyte homeostasis. 

Recent advances in understanding the activity of 

intestinal enzymes like α-amylase both are important 

in carbohydrate digestion and glucose absorption) 

have led to the development of newer 

pharmacological agents. A high postprandial blood 

glucose response is associated with micro- and 

macro-vascular complications in diabetes and is 

more strongly associated with the risk for 

cardiovascular diseases than are fasting blood 

glucose. 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. Our finding reveals that 

Sansevieria laurenti efficiently inhibits α-amylase 

enzyme in vitro. 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. 

Chemical investigations of the plant have shown the 

presence of caesalpinine A, cellallocinnine, ellagic 

acid, gallic acid, bergenin, bonducellin, intricatinol 

and tannins. The results suggest that methanol 

HESL root efficiently inhibits αglucosidase enzymes 

in vitro. The antidiabetic action of HESL can also be 

attributed to the intestinal α-glucosidases inhibitory 

activity. 

 

CONCLUSION  

In this present study, we evaluated in vitro alpha 

amylase, activity of crude hydroalcoholic extract of 

Sansevieria laurentii root. The plant showed 

significant inhibition activity, so further the 

compound isolation, purification, and 

characterization which is responsible for inhibiting 

activity has to be done for the usage of antidiabetic 

agent 
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