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 I

Abstract 
 
This study deals with, First: irradiation of various physical 
forms of starch (solid and solution) with 60Co gamma rays and 
electron beam investigate the effect of ionizing radiation on 
the molecular weight (MW) of starch. Ultrasound irradiation 
was investigated to compare its degradation effect with 
ionizing radiation. Viscometer, rheometer and multi-angle 
static laser light scattering were employed to study the effect 
of radiation on starch. Influence of gases saturation during 
gamma treatment was studied. Second: Radiation induced 
graft copolymerisation of acrylamide (AAm) and acrylic acid 
(AAc) individually onto polypropylene fibers followed by 
chemical treatments were prepared as polymeric support for 
enzyme immobilization. Degrees of grafting were determined 
for each system. Structural changes and thermal properties of 
the grafted copolymers were studied. Third: 
Amyloglucosidase (GluA) was covalently immobilized on PP-
g-AAm and PP-g-AAc fibers by carbodiimide (CDI) as 
coupling agents. The relative activities, stability, effects of pH, 
buffer concentration and temperature on immobilization were 
investigated. The Km values for the immobilized GluA on the 
PP-g-AAc and PP-g-AAm fibers are approximately two and 
four fold higher than that for the free GluA respectively. The 
decrease in Vmax value as a result of immobilization is 
considered to be associated with the increase in Km value, since 
the lower the Km value, the greater the affinity of the enzyme 
for the substrate. 

 
Key words: Radiation; starch, degradation, grafting,    
                    polypropylene fibers, enzyme immobilization 
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