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ABSTRACT 
 

        This research was emphasized on the effects of ingredients and process 

conditions of single screw extruder on the quality of breakfast cereal fortified with 

pumpkin powder.   From the fortification of pumpkin powder to the mixture of corn 

grit and broken jasmine rice (1:1 w/w) at different levels, after adjusting the moisture 

content to 13% and then operating at 200 rpm screw speed, 170
o
C final temperature, it 

was found that the maximum pumpkin powder fortification was 10%.  The sensory 

evaluation of the extrudates were medium-like to very much-like. From the selected 

ingredients mixture, the optimized condition of extrusion process was studied using 

Response Surface Methodology.   The three studied main factors were feed moisture 

(range 12-16%), screw speed (range 150-250 rpm) and final temperature (range 150-

180
o
C).  It was shown that the optimized condition was 13.1% feed moisture, 248 rpm 

screw speed and 156
 o

C final temperature.   The extrudate product had good texture 

and was accepted at medium-like to very much-like by test panelists.   From the 

optimization of caramel coating, it was found that 50% (w/w) of caramel solution was 

suitable to be coating material.  After coating, it was compared the quality to two 

commercial products.  The result showed that this final product had the similar bulk 

density to the commercial ones, but it had more dark yellow color.   It had the 

maximum beta-carotene content (0.93+0.02 mg/100 g).  In addition, its important 

chemical quality such as protein, crude fiber and fat (5.82+0.01, 1.27+0.01 and 

4.56+0.19%, respectively) had statistical higher value more the commercial ones 

(p<0.05), but had lower carbohydrate content.   When it was sensory evaluated, it was 

accepted at medium-like to very much-like level which was higher than two 

commercial products. 
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