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Abstract:  The effects of different concentrations of the crude tea extracts 

ofLagerstroemia speciosa, on the alpha-amylase activity were determined.  Since Banaba 

or L. speciosa lowers blood sugar, researches were directed towards the effects of the 

plant to ailments such as obesity, hyperglycemia, and diabetes.  Rice is the staple food in 

the Philippines and is primarily made up of starch, a homopolysaccharide made up of 

glucose units.   In the small intestine, pancreatic amylase then hydrolyzes the partially 

digested starch into smaller oligosaccharides which is then excreted into the lumen, and 

hydrolyzed into glucose.   The enzyme alpha-amylase or alpha-1, 4 – glucan – 4 – 

glucanohydrolasescatalyzes the hydrolysis of alpha – 1, 4 – D- glycosidic linkages. 

Alpha-amylase inhibitors have been shown to have an effect in starch digestion and 

amount of glucose in the bloodstream.  The effect of various concentration of crude 

extracts of L. speciosa on the kinetics of alpha-amylase were determined using the 

Bernfeld Assay. Starch was used as the substrate whereas porcine pancreatin was the 

source of alpha-amylase.  Various amounts of crude water extracts of Banaba leaves were 

used.   The Michaelis - Menten constant (Km) and the maximum velocity (Vmax) were 

measured.  Results show that the alpha-amylase activity with the crude extract at a 

concentration as low as 0.50-mL demonstrated a significant reduction of the Km and Vmax 

values.  With an increase in the amount of the crude water extracts, there was a slight 

decrease on the kinetics signifying a noncompetitive or an uncompetitive inhibition. The 

results of the study may provide a basis to design a treatment for diabetes or to lower the 

blood glucose level of diabetic patients.   
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1. INTRODUCTION 

 

Diabetes mellitus is a disorder in which there is an insulin deficiency or insulin 

ineffectiveness causing increasing the glucose concentration in the bloodstream. Since 

Banaba or L. speciosa lowers blood sugar, researches were directed towards the effects of 

the plant to ailments such as obesity, hyperglycemia, and diabetes. Alpha-amylase 

inhibitors have been shown to have an effect in starch digestion and amount of glucose in 

the bloodstream.  Rice is the staple food in the Philippines and is primarily made up of 

starch.  Starch is a polysaccharide that consists of glucose units linked together by 

glycosidic bonds. There are two components in starch: amylose; and amylopectin.  
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Amylose is bonded together by (14)-α-D-glucose bonds in a linear formation while 

amylopectin has a linear formation of (14)-α-D-glucose bonds but it is a highly 

branched in (1->6)-α-D-glucose units that occurs in every 24 to 30 glucose units.  In 

digestion, amylase is the enzyme that breaks down starch into monosaccharides and 

disaccharides. Alpha-amylase is found in the saliva and pancreatin.  In the small intestine, 

pancreatic amylase hydrolyzes the partially digested starch into smaller oligosaccharides 

which is then excreted into the lumen, and hydrolyzed into glucose, carried by the 

bloodstream, is absorbed by the cells.  Therefore, inhibition of alpha amylase may have 

significant effect on the amount of glucose in the bloodstream.   

  

 

2. METHODOLOGY 

 

Sample Collection 

The leaves were washed thoroughly and were dried by using tissue paper. The 

leaves were weighed to approximately 5.00-g and were placed in a beaker with 100-mL 

distilled water. The solution was boiled for 5-minutes. The solution was then filtered into 

a clean beaker, and was set aside to cool to room temperature. 

 

Enzyme Assay 

A schematic diagram of the enzyme assay is shown in Figure 1: 

  

 
Figure 1:  Preparation of Standard Curve 

 

 

3.0 RESULTS AND DISCUSSION 
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The Km and Vmax gathered from the Michaelis Menten and Lineweaver Burke 

plots are shown in Figure 2.  Results show a decrease in the Km and Vmax in the 

presence of various amounts of L. Speciosa.  This indicates the possible presence of a 

competitive on non competitive inhibitors in the crude extract.  The decrease in the Km 

values may be attributed to an increase affinity of the substrate for the enzyme while the 

decrease in Vmax demonstrates a decrease in the rate of hydrolysis of starch.  Based on 

the results, a possible mechanism in maintaining the blood glucose level is shown in the 

proposed model (Figure 3).   
 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 2:  Km and Vmax obtained from the Michaelis-Menten and Lineweaver-Burke Plots 

 

 
Figure 3:  Proposed Model (E= enzyme; S = substrate; I = Inhibitor) 

 

 

4.0 CONCLUSIONS 

   

The effects of varying concentrations of crude extracts of Lagerstroemia speciosa 

on the activity of alpha amylase were determined using Bernfeld Assay.  The alpha 
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amylase activity in the presence of as low as 0.50-mL of the crude extract lowered the  

 

 

Km and Vmax values both for trial 1 and trial 2, implicating, mixed inhibition:  

uncompetitive; and noncompetitive inhibition. Results show a minimal inhibitory activity 

of the leaf extracts against alpha amylase, thus, it is recommended to use higher 

concentrations of the crude extracts for further studies to give lower values of Km and 

Vmax. For uncompetitive inhibition, it is recommended to increase the volume of 

substrate to increase the binding affinity, and lower the value of Km to overcome the 

binding of the inhibitors  
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