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ABSTRACT 
 

Physicochemical properties of cassava starch, sago starch and the starch 
mixtures, which contain 6, 12, 18 and 24% of sago starch, were studied. The physicochemical 
properties such as amylose content, starch morphology and size distributions, crystalline pattern 
and maltese cross characteristic, swelling power, pasting characteristics and gelatinization 
temperature of mixed starches were determined. The results showed that mixed starches 
performed in combinating characteristics of both starches and their properties altered from 
individual starch. Their characteristics were closed to cassava starch rather than sago starch 
because of its higher properties, but further shifted when sago starch content is increased.  

The properties of crackers from cassava starch and the starch mixtures with 

different levels of sago starch added (as mentioned above), which were steamed at 100°C for 25-

120 min, followed by drying at 55-60°C for 3-4 h, were investigated. The results showed that the 
proportion of sago starch content and the steaming time affected the degree of gelatinization, 

water absorption index (WAI) and water soluble index (WSI) (p≤0.05). Increasing in sago starch 
content resulted in decreasing of degree of gelatinization, WAI and WSI. However, those 
properties increased as increasing the steaming time. The degree of gelatinization of raw crackers 

which were steamed at 100°C for 60 min differed from one which the treatments of steamed at 

100°C for 45 min (p≤0.05), but there were no significantly different from steaming time between 

75-120 min (p>0.05). However, it was found that the raw crackers in all treatments were partially 
gelatinized. They were revealed by maltese cross under polarized light microscope and the DSC 

thermogram which showed peak at temperature ranges of 41.00-60.96°C. 
The properties of fried crackers (Raw crackers were prepared by steaming at 

100°C for 25-120 min, followed by drying at 55-60°C for 3-4 h and frying at 190-200°C for 25 
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sec.) such as expansion ratio, amount of air cell per unit area and compression force were also 
determined. The results showed that the proportion of sago starch content and steaming time 

significantly affected those properties of fried crackers (p≤0.05). As increasing in sago starch 
content in starch mixtures, the expansion ratio decreased, while the amount of air cell per area 
unit and compression force increased. The results showed that fried crackers which were steamed 

at 100°C for 60 min differed from those steamed at 100°C for 45 min in all sago starch 

proportions (p≤0.05), but there were no significantly different steaming time between 75-120 

min (p>0.05). The cassava starch crackers, which were steamed at 100°C for 60 min had the 
highest expansion ratio (187.15%), while fried crackers (24% Sago starch content) had the lowest 
expansion ratio (182.04%). The results also showed that the expansion ratio of fried crackers 
related to the degree of gelatinization of raw crackers. 

Changes on the qualities of fried crackers from starch mixtures (24% Sago starch 
content) and cassava starch during storage in polypropylene (PP) and aluminum laminate (AL) 
bags for 5 weeks was investigated. It was found that packaging and storage time affected moisture 
content, compression force and TBARS (Thiobarbituric acid-reaction substances) significantly 

(p≤0.05). The quality changes of fried crackers stored in polypropylene (PP) were higher than 
those in aluminum laminate (AL) bags during 5 weeks of storage. However, the proportion of 

sago starch content was no significantly effect on cracker quality (p>0.05) during this storage 
time.  
 

 

 

 

 

 

 

 

 

 

 

 


