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The aim of the work 

 

The aim of this study is purification and 

characterization of the α-amylases from Euphorbia tirucalli 

with respect to the pH, optimum temperature, thermal 

stability, the effect of the metals, inhibitors and chelating 

agents, the ability to degradate different substrates and their 

kinetics toward these substrates for industrial purposes . 

 

 



Acknowledgement    
 

i 
 

Acknowledgement 

 The author would like to express his deepest thanks and 

gratitude to Prof. Dr. Ibraheem Hassan Borai, Prof. of 

Biochemistry, Faculty of Science, AinShamsUniversity for valuable 

support, sponsoring the thesis and careful guidance. 

 

 My deep thanks and acknowledgment to Prof. Dr. Afaf 

Saad El-Deen Fahmy, Prof. of Biochemistry, Molecular Biology 

Department, Genetic Engineering and Biotechnology Division, 

National Research Centre, for suggesting the problem, sponsoring and 

supervising the thesis and her keen discussion and kind cooperation. 

 

 Greatest thanks and appreciation to Dr. Maha Mostafa, 

Lecturer of Biochemistry, Faculty of Science, Ain Shams University, 

for here support, kind care, guidance and continuous encouragement. 

 

 Greatest thanks and appreciation to Dr. Mohamed Osman 

El-Badry, Asst. Prof. of Biochemistry, Molecular Biology 

Department, Genetic Engineering and Biotechnology Division, 

National Research Centre, for his support, kind care, guidance and 

continuous encouragement. 

 



Acknowledgement    
 

ii 
 

 Also, my deep thanks go to Prof. Dr. Saleh Ahmed 

Mohamed, Prof. of Biochemistry, Molecular Biology Department, 

Genetic Engineering and Biotechnology Division, National Research 

Centre, and Dr. Azza Mostafa Abdel-Aty, Asst. Prof. of 

Biochemistry, Molecular Biology Department, Genetic Engineering 

and Biotechnology Division, for their support, provide crucial advices 

that help me through obstacles. 

 

 



Abstract    
 

iii 
 

Abstract 

 
The quantitative determination of α- amylase activity 

in latex of E. tirucalii was found to be 2144 units/ml with a 

specific activity of 131.7 units mg
-1

 protein , which was a 

good starting material for preparation of α-amylase. 

Purification was carried out for the three separated α-

amylases namely α–Amylase AI , AII and AIII using 

columns of DEAE-Sepharose and Sephacryl S-200. 

Biochemical characterization for α–Amylase AI which has 

the highest specific activity with respect of molecular 

weight (40 kDa) , pH optimum (6.0) , temperature optimum 

(50ºC) , substrate specificity , Michaelis constant , heat 

stability , effect of different metal cations and different 

compounds was carried out.  

AI is a metaloenzyme; it was activated by Ca
2+

 

(2mM) as the most of plant amylases and therefore it is 

strongly inhibited by the metal chelator EDTA, sodium 

citrate and sodium oxalate. 

 

 

Key Words: E. tirucalii , α- Amylase , Purification , 

Characterization , AI , Metaloenzyme. 
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