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Abstract 
Diabetes mellitus is a chronic disease which is characterized by the 
sudden increase in the blood glucose level resulting from insufficiency of 
insulin production. The main objective of the present research work is to 
extract the alpha-amylase inhibitor from the Gloriosa superba and to 
evaluate the hyperglycemic activity. The plant compound was extracted 
from the leaves of Gloriosa superba by soxhlet extraction method by using 
methanol as solvent. The phytochemical analysis of the plant was carried 
out by GCMS analysis. Hexadecanoic acid was found to be the compound 
which was binding effectively to the enzyme alpha amylase by using auto 
dock software .In – vivo studies were done by inducing diabetes to the 
zebra fish. The extracted plant compound exhibited inhibitory activity, in 
comparison with Acarbose as a standard drug .With further investigation 
the extracted compound may act as a potential drug for treating Diabetes. 
Key words: hyperglycemia, Alpha amylase, Gloriosa superba. 

INTRODUCTION 
Diabetes is one of the most affected disease across the world and especially in India. 

With the country having the highest number of diabetic patients in the world, the sugar 

disease is posing an enormous health problem to our country today. Often known as the 

diabetes capital of the world; India has been witnessing an alarming rise in incidence of 

diabetes according to the International Journal of diabetes in developing countries. 

According to the World Health Organization fact sheet on diabetes an estimated 3.4 

million deaths are caused due to high blood sugar.(,Rakesh Malik 2016 ) Diabetes 

mellitus is one amongst the main diseases prevailing worldwide. In Diabetes mellitus 

the patient has high blood glucose level condition which is known as hyperglycemia, 

this is either because insulin production is inadequate or because the body cells do not 
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respond properly to insulin or both. Type 1 diabetes is responsible for about 5% of all 

cases of diabetes and results from damage to the insulin secreting cells of the pancreas. 

Type 2 diabetes is far more common and is related to the body‘s inability to effectively 

use insulin. (MNT editorial team 2017) Gloriosa superba is a species of flowering plant 

belong to family Liliaceae. It is one of the herbaceous medicinal climber which is a 

striking tuberous plant with brilliant wavy edged yellow and red flowers that appears 

from November to March every year. (Maniappan, Senthil kumar 2013) It is used to 

cure cancer, grout, asthma, leprosy, arthritis, piles, ulcers and act as abortifacient, 

antihelmenthic and anti-inflammatory agents etc. It is also used to treat intestinal 

worms, bruises, infertility, skin problem and impotence. The high medicinal value of this 

plant could be due to the presence of many secondary metabolites which act as 

bioactive compounds against diseases. (Nikhila G S and et al 2016) Alpha amylase is an 

oligosaccharide endoglycosidase, an enzyme that cleaves an internal glycosidic bond 

within a poly or oligosaccharide. In the case of alpha amylase, it is the 1, 4 linkage 

between two glucose moieties, cleaving the C-O bond between the C1 carbon and the 

oxygen, although which 1, 4 linkage is cleaved in random. Alpha amylase requires 

calcium for activity, although complete activity only occurs in the presence of certain 

anions such as cl- , phosphate and others. Although many tissues can produce alpha 

amylase, in the form of serum are most often from the pancreas and salivary glands. 

(Walsh C 1979) 

MATERIALS AND METHODS: 

The present study and experiments were conducted in the Dept of Molecular Biology, 

Bangalore University Bangalore, Aviana Hv Bioscience Pvt Ltd, Helix Biotech Park, 

Electronic City Phase 2 Bangalore and GCMS Analiysis carried out at FEMTO Technology 

Bangalore. 

Collection of the Plant material: 

Gloriosa superba plant was brought from FRLHT Bangalore. After getting the plants the 

leaves were separated from the plant and dried in hot air oven. Then the extraction is 

carried out using Soxhlet apparatus. 

Extraction of Organic Compounds from Gloriosa superba: 

The fresh leaves of Gloriosa superba were collected and washed thoroughly and was 

kept for drying in a hot air oven and was then powdered using a mixer. The crude 

extract was extracted using Soxhlet apparatus. It was then placed in the extraction 
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chamber. 250ml of Methanol was added as a solvent in the round bottom flask. The 

stock solution of 0.035mg/ml of the leaf extract was prepared for further use. 

GCMS analysis: 

Gas chromatography Mass Spectroscopy is a hyphenated system which is used for 

identification and separation of the compounds based on molecular weight. It is a very 

compatible technique and most commonly used technique. The GC-MS was run with a 

column oven temperature of 600 and injection temperature of 2500 with split mode of 

injection and linear velocity flow control. The pressure applied for GC is 57.4 kpa which 

gives the column flow of 1.00ml/min and linear velocity of 36.5 cm/sec, with a purge 

flow of 3.0 ml/min and split ratio is 10. The mass spectra taken with intervals of 

0.50sec, with scan range of 40-600 m/z with a scan speed of 1250. The total time has 

taken 34 min and FTD detector is used for detection. The GC-MS reports revealed the 

presence of eight compounds. 

AUTO DOCKING 

The compounds present in the methanolic plant extract were noted down after GC-MS 

as shown in table 1 .The 20 compounds were designed using marvin sketch software 

and checked for binding of alpha-amylase at its active sites by auto docking software. 

From the results of auto docking the compound Phytol bound to the active site of alpha-

amylase with highest negative value for Gibb’s free energy at -6.0 as shown in the table 

2. 

IN-VITRO ANALYSIS: 

Alpha amylase inhibition assay: 

Alpha amylase inhibitory activity of methanolic plant extract of Gloriosa superba was 

determined against alpha amylase. The enzyme was prepared by dissolving 0.030 mg of 

alpha amylase in 6ul of phosphate buffer (pH=6-8).0.1, 0.2 ml of concentration of plant 

extract were prepared and test tubes were labeled as T1 AND T2 respectively. 0.1 and 

0.2 ml concentration of Acarbose were prepared and test tubes were labeled as T3 AND 

T4 respectively . 1ml of alpha amylase buffer in 0.1M phosphate buffer was added to 

test tube T5 and T6 test tubes. All the test tubes were incubates at 370C for 30 minutes. 

To all the test tubes 1ml of 1% starch solution was added and incubated at 370C for 30 

minutes. After the incubation period DNS (Di Nitro Salicylic acid) was added to stop the 

reaction and all the test tubes were kept in water bath for 10 minutes and cooled. The 

absorbance was measured using colorimeter at 540nm.Percentage of alpha amylase 
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was calculated using the below formula.(prajwal and et al 2018) % of alpha amylase=in 

presence of plant extract/in presence of standard compound*100 

Maltose standard graph: 

100 mg of maltose was made to dissolve in 100 ml of water .Varying concentrations 

(0.1, 0.2, and 0.3, 0.4, 0.5 ml) of maltose, 2ml of distilled water and DNS of 1ml was 

added to the test tubes T1, T2, T3, T4 and T5 respectively. It was then kept for 

incubation for about 10 minutes. After incubation the absorbance was measured using 

colorimeter at540nm.(Prajwal and etal 2018). 

 

Fig 1: Standard graph of Maltose 

Standard graph obtained for maltose absorbance vs amount of maltose (ml) a straight 

line of increasing slope was observed. This graph was used to calculate the amount to 

starch hydrolysed by amylase, plant compound and Acarbose. 

MAINTENANCE OF ZEBRA FISH 

The fishes were obtained from S.N. Fish Paradise situated in R.T. Nagar, Bangalore. The 

fishes were quarantined and before keeping in an aquarium they were kept in aeration 

at least for two days. They were fed with shrimp flakes once every 24 hours. The water 

used culturing zebra fish was in optimal condition. Different factors such as 

temperature, Ph and salinity were taken into consideration. 
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IN VIVO SCREENING 

Inducing 

Five chambers were maintained to induce zebra fish namely C1, C2, C3, C4 and C5 

respectively. 1 liter of de-chlorinated water was added to each chamber. 6 fishes were 

added to it (overall 30 fishes). C1 chamber comprises of un-induced fishes which were 

having normal blood glucose level, where in C2, C3, C4, and C5 were added with Alloxan 

(3g/litre) and was kept for inducing for 3 hours. Acarbose (100mg/ml) was added      to 

C3 chamber. To C4 and C5, plant extract of concentration 0.5ml and 1.0ml were added. 

The fishes were kept in the chambers for about 48 hours to evaluate its activity against   

the inducers. 

Blood glucose level test 

Initially, single fish was taken arbitrarily from the C1 chamber and was anaesthetized 

by transferring that fish to a beaker containing chilled water. Upon transferring, the fish 

stopped its bodily movements completely. The anaesthetized fish was taken out from 

the beaker, wiped excess water on it and was placed on clean glass slide. The trun 

portion (between the pelvic and caudal fin) of the fish was cut by using sterilized 

scalpel. The zebra fish blood was collected on the strip of blood glucose monitor. 

RESULT : 

GCMS analysis: 

 

Fig 2: GCMS analysis of methanolic extract of Gloriosa superba 
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GCMS result of the methanolic leaf extract of Gloriosa superba revealed the presence of 

eight compounds. 

Table 1: Binding Energies for Alpha amylase. 

COMPOUND AFFINITY 

 

-4.5 
-3.2 
-2.1 
-6.8 
-2.3 
-4.2 
-6.3 
-7.0 

In vitro screening: 

 
Fig 3 :Aplha amylase activity vs. inhibitory actions of the compound. 
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Fig 4: plot of measurement of blood glucose level. 

Table 2:  List of fishes having  different blood glucose level. 

CHAM 

BER 

FISH BLOOD GLUCOSE 

LEVEL(mg/dL) 

1 Normal fish 85 

2 Alloxan induced fish (Control) 105 

3 Alloxan induced fish treated with acarbose 54 

4 Alloxan induced fish treated with plant 

extract(0.5ml) 

47 

5 Alloxan induced fish treated with plant 

extract(1.0ml) 

40 

 

CONCLUSION: 

Hyperglycemia has been a classical risk in the development of diabetes and the 

complications associated with diabetes . Therefore control of blood glucose levels is 

critical in the early treatment of diabetes mellitus and reduction of macro and 

microvascular complications . One therapeutic approach is the prevention of 

carbohydrate absorption after food intake , which is facilitated by inhibition of enteric 

enzymes including Aplha amylase present in the brush borders of intestine. 

In the present study the methanolic leaf extract of Gloriosa superba revealed the 

antidiabetic activity by inhibiting the Alpha amylase.It is evident that effective strategy 
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to lower the high blood glucose level. Further analysis should be conducted to use the 

plant as a potential drug to cure diabetes. 

REFERENCES: 

1. Walsh , C :Enzymatic reaction mechanisms W.H.Freeman and company,1979 

2. Rawabd S, Abu Soud, “ Aplha amylase inhibitory actvity of some plant extracts 

woth hyperglycemic activity” (sci pharm)72 , 25-33 , 2004 

3. Burtis, C.A, ASH wood, E.R.and Bruns , E.R.Tietz Textbook of Clinical Chemistry , 

W.B Saunders company 2006. 

4. Iniyan G Tamil, B . Dineshkumar “In vitro study on alpha-amylase inhibitory 

activity of an Indian medicinal plant, Phyllanthus amarus” January 27, 2011 , v l2 , 

issue 5,280-282 

5. Mariappan Senthil kumar “Phytochemical screening of Gloriosa superba L – from 

different geographical positions, IJSR volume 3, Issue 1, January 2013. 

6. Rituparna Chakrabarti , Kavitha Thirumurugan “Screening of nine herbal plants 

for in-vitro alpha amylase inhibition” vol 7, issue 4, 2014 

7. Rakesh Malik ,India is the diabetes capital of the world (times of India) jan 

28,2016 

8. Nikhila G S , Sangeeths G,”GC-MS analysis of phytochemical compounds present in 

the rhizome of Gloriosa superba L” JPP 2016.,5(5) .17-20 

9. Prajwal S, Guruprasad P ,”Extraction of alpha amylase inhibitors from Haemilia 

patens and screening of its activity on zebrafish for the treatment of 

hyperglycemia” WJPPS volume 7 , issue 4 , 1482-1492. 


