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Abstract:  Diabetes Mellitus, is classed as a carbohydrate disorder marked by high levels of 

blood sugar in the body caused by insufficient insulin production (Type 1 diabetes) or insulin 

resistanance (Type 2 diabetes).  It is considered as one of the most widespread diseases and 

numerous researches have been conducted to provide efficient and cost-effective therapeutic 

remedies and medications for diabetic patients. Treatments by the use of crude leaf extracts of 

Momordicacharantia is by far the most broadly investigated and the most commonly acclaimed 

remedy in Asia. M.charantia, also referred to as bitter gourd or ampalaya have been found to 

exhibit hypoglycemic actions. A previous study conducted by DLSU students showed that the 

crude extracts of M.charantia affected the kinetics of the enzyme alpha amylase. Amylases are 

enzymes responsible for the breakdown of starch to glucose. Alpha-amylase or 1,4-D-glucan 

glucanohydrolase hydrolyses linear polymers at internal bonds.  To further measure its 

efficiency, the effects of various concentration of crude leaf extract of Momordicacharantiaon 

the enzyme kinetics of porcine alpha-amylase were determined using the Bernfeld Assay.  The 

MichaelisMenten constant (Km) and the maximum velocity (Vmax) of alpha amylase with starch 

as a substrate and porcine pancreatin as the source of alpha amylase, with and without the leaf 

extracts were established using the Michaelis-Menten and Lineweaver-Burk plots. Results 

illustrated uncompetitive inhibition due to the decrease in the values of Km and Vmax.  Another 

proposed model is the possibility of several allosteric effectors. The effects of the crude leaf 

extract of Momordicacharantiaon the activity of alpha amylase may be valuable in the search for 

new therapeutic remedies for diabetes 
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1. INTRODUCTION 

 

Diabetes Mellitus is a disorder marked by high levels of blood sugar in the body due to 

insufficient insulin production (Type 1 diabetes) or insulin resistantance (Type 2 diabetes). It is 

one of the most widespread diseases and has interested many researchers to pursue studies on 

finding new cost effective therapeutic remedies.  The ingestion of Momordica charantia as food 

ingredient, or in capsule form, or as tea, is by far the most commonly acclaimed alternative 

remedy for hyperglycemia. M. charantia, also referred to as bitter gourd or ampalaya has been 

found to exhibit hypoglycemic actions. Extracts of M. charanti, have been found to demonstrate 

hypoglycemic activity which may offer an alternative treatment for diabetes. Determining the 

possible targets of M. charantia in regulating blood glucose levels is valuable in the search of 

therapeutic remedies of diabetes as well as enhancing or mediating drugs for better treatments of 
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such disease.   To measure its efficiency, the effects of crude leaf extract of Momordica 

charantia on the enzyme kinetics of porcine alpha amylase were identified. Amylases are 

enzymes responsible for the breakdown of starch to glucose. Alpha-amylase catalyzes the 

hydrolysis of internal alpha-1,4-glucan links in polysaccharides yielding a mixture of maltose 

and glucose.  There are two types of amylase in the body:  salivary alpha amylase in the mouth 

and pancreatic alpha amylase in the small intestine.  Inhibition of this enzyme therefore will 

prevent the absorption of glucose from the GI track into the bloodstream.  The purpose of the 

study is to verify the efficiency of crude leaf extracts of Momorcica charantia as an alpha 

amylase inhibitor. Specifically the study aimed to determine the type of inhibition exhibited by 

crude leaf extract of Momordica charantia as well as the effects of crude leaf extract of 

Momordica charantia on the Km and Vmax of porcine pancreatin alpha-amylase. 

 

2. METHODOLOGY 

 

Sample Collection and Preparation 

 

The plant samples were obtained from a local market in Manila. Thus, growth conditions, 

farming practices, and specific primary source were all unavailable. 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 and Determination of Km and Vmax 

 

The Bernfeld Assay was used to determine the effect of the extracts on the Km and Vmax of 

alpha amylase.  Starch was used as the substrate and porcine pancreatin was used as the source of 

alpha amylase.  The Km and Vmax of alpha amylase were determined using the Michaelis-

Menten plot and the Lineweaver-Burke plot.  For the Michaelis-Menten, a hyperbolic curve 

showing the effect of substrate concentration in mg/mL (x-axis) on the rate of reaction in 

mg/min-mL (y-axis) was constructed.  Km was located by finding the substrate concentration at 

50% of the maximum velocity (Vmax).  For the Lineweaver-Burke, the reciprocal of the rate of 

reaction (y-axis) versus the reciprocal of the substrate concentration was plotted.  Vmax was 

determined by getting the reciprocal of the y-intercept while Km is calculated from the negative 

reciprocal of the x-intercept.   

 

 

3.0 RESULTS AND DISCUSSION 

 

The Km and Vmax obtained from the Michaelis Menten plot at various 

concentrations of extracts of M.  charantia are shown in Table 1.  Results show a 

decrease on both the Km and Vmax with increasing volume of leaf extract.  The decrease 

in Km may imply the presence of a constituent that results in increase affinity of starch 
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for the alpha amylase.  The binding of this entity has caused the rate of reaction to 

decrease as demonstrated by the lowering in the Vmax.  Alternatively, the lowering in the 

Vmax may also be attributed to another allosteric inhibitor.  

 
Trial 1     

 0.0mL 0.50mL 1.00mL 1.50mL 

Km  

(mg/mL) 
0.600 0.170 0.370 0.320 

Vmax 

 (mg/mL-min) 
0.058 0.034 0.046 0.046 

Trial 2     

 0.0mL 0.50mL 1.00mL 1.50mL 

Km (mg/mL) 0.300 0.270 0.130 0.220 

Vmax 

(mg/mL-min) 
0.043 0.017 0.024 0.032 

Table 1 Summary of Vmax and Km Values from Michaelis Menten equation .   

 

The Km and Vmax values obtained from the Lineweaver-Burk Plots are significantly different 

from that of the Michaelis-Menten Plots in both trials. (Table 2)  However; it has still exhibited 

the same pattern in which it has both decreased Km and Vmax values.  
 

Trial 1     

 0.0mL 0.50mL 1.00mL 1.50mL 

Km (mg/mL) 40.5 5.80 12.7 9.17 

Vmax 

(mg/mL-min) 
1.80 0.55 0.80 0.64 

Trial 2     

 0.0mL 0.50mL 1.00mL 1.50mL 

Km (mg/mL) 4.47 1.67 0.32 0.68 

Vmax 

(mg/mL-min) 
0.17 0.05 0.04 0.07 

Table 4.4 Trial 2: Summary of Vmax and Km Values 

Both trials have demonstrated a pattern which indicates the presence of an uncompetitive 

inhibitor which binds specifically to the enzyme-substrate (ES) complex forming an enzyme-

substrate-inhibitor (ESI) complex thus reducing its rate of production, explaining the lowering in 

the Vmax.   

 

4.0 CONCLUSIONS 

 

The addition of varying amounts of M. charantia crude leaf extract decreased the values 

of the Km and Vmax among all sets of trials containing the inhibitor against that of the control.  

This may imply the possibility of uncompetitive inhibition. In addition, the presence of 

allosteric inhibitors in the crude leaf extract is also possible. An allosteric effector is capable 

of changing the shape of the active site of an enzyme, yet making the binding of substrates 

still possible. These validate the results wherein due to the reduced rate of production, the  
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value of Vmax decreased.  The use of known compounds isolated from M. charantia as 

possible is recommended for possible future follow up on this research.   

 

 

 

 

 

5.0 REFERENCES 

 

Ali, H., Houghton, P. J., & Soumyanath, A. (2006). α-Amylase inhibitory activity of some 

Malaysian plants used to treat diabetes; with particular reference to Phyllanthus amarus. 

Journal of Ethnopharmacology, 107, (3) 449-455. 

 

Baldwa, V., Bhandari, C., Pangaria, A., & Goyal, R. (1977). Clinical Trial in Patients with 

Diabetes Mellitus of an insulin-like compound obtained from plant source. Upsala J. Med 

Sci., 82, 39-41. 

 

Bernfeld, P.  (1955). Amylases:  and .  Methods in Enzymology, 1, 149-158.    

 

Gibbs, B., Alli I. (1998). Characterization of a purified alpha amylase inhibitor from white 

kidney beans (Phaseolus vulgaris).  Food Research and International, 31, 217-225. 

 

Goto, Y., Yamada, K., Ohyama, T., Matsuo, T., Odaka, H., & Ikeda, H. (1995). An a-

glucosidase inhibitor, AO-128, retards carbohydrate absorption in rats and humans. Diabetes 

Research and Clinical Practice , 81-87. 

 

Heidari, R., Zareae, S., & Heiderizadeh, M. (2005). Extraction, purification, and inhibitory effect 

of alpha amylase inhibitor.  Pakistan Journal of Nutrition, 4, 101-105.    

 

Khanna, P.,  Jain, S., Panagariya, A., & Dixit, V. (1981). Hypoglycemic effect of Polypeptide-p 

from a Plant Source.  Journal of Natural Products.  44, 648 – 655.  

 

Le Berre-Anton, V., Bompard-Gilles, C., Payan, F., & Roque, P. (1998). Characterization and 

functional properties of alpha amylase inhibitor from kidney beans (Phaseolus vulgaris) 

seeds.  Biochemica et Biophysica Acta,  1343, (31) 217-225. 

 

Leatherdale, B., Panesar, R., Singh, G., Atkins, T., Bailey, C., & Bignell, A. (1981) 

Improvement in Glucose Tolerance due to Momordica charantia.  British Medical Journal, 

282, 1823 – 1824. 

 



   
Presented at the Research Congress 2013 

De La Salle University Manila 
March 7-9, 2013 

 

 

 

FNH-I-006 

5 

 

Lee, S. Y., Eom, S. H., Kim, Y. K., Park, N. I., & Park, S. U. (2009). Cucurbitane-type 

triterpenoids in Momordica charantia Linn. J. of Medicinal Plants Research, 3, (13) 1264-

1269. 

 

Lolitkar, M., & Rao, M. (1966). Pharmacology of a Hypoglycemic Principles Isolated from the 

Fruits of Momordica charantia Linn. The Indian J. of Pharmacy, 28, 129 – 133. 

 

Mcdougall, G., Shpiro, F., Dobson, P., Smith, P., & Blake, A. (2005).  Different polyphenolic 

components of soft fruit inhibits alpha amylase and alpha glucosidase.  J. Agric. Food Chem,. 

53, 2760-2766.   

 

Raman, A., & Lau, C. (1996). Anti-Diabetic Properties and Phytochemistry  Momordica 

charantia L. Phytomedicine, 2, 349 -362. 

Sekar, D. S., Sivagnanam, K., & Subramanian, S. (2005). Antidiabetic activity of Momordica 

charantia seeds on streptozotocin induced diabetic rats. Pharmazie, 60, 383-387. 

 

Shibib B., Khan L., & Rahman, R.  (1993). Hypoglycaemic activity of Coccinia indica and 

Momordica charantia in diabetic rats: depression of the hepatic gluconeogenetic enzymes 

glucose-6-phosphatase and fructose-1,6-biphosphatase and elevation of both liver and red 

cell shunt enzyme glucose-6-phosphate dehydrogenase.  Biochem J, 292(pt. 1), 267-270. 

 

Svensson, B., Fukuda, K., Nielsen, P. K., & Bonsager, B. C. (2004). Proteinaceous α-amylase 

inhibitors. Biochimica et Biophysica Acta, 1696, 145-156.
 

 

Tiangda,C., Mekmanee, R., Ungsurungsie, M., Praphapraditchote, K., & Paovalo, C. (1987) The 

Hypoglycemic Activity of Momordica charantia Linn. in normal and Alloxan-induced  

Diabetic Rabbits. J. National Res. Council Thailand, 19, 1-11. 

 

Virdi, J., Sivakami, S., Shahani, S., Suther, A., Banavalikar, M., & Biyani, M. (2003). 

Antihyperglycemic effects of three extracts from Momordica Charantia. J. of 

Ethnopharmacology, 107-111. 

 

Welihinda, J., Karunanayake, E., Sheriff, M., & Jayasinghe, K. (1986). Effect of Momordica 

charantia on the Glucose Tolerance in Maturity Onset Diabetes. Journal of 

Ethnopharmacology 17, 277 – 282. 


