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KEWALEE PROMPIPUTTANAPORN : EFFECT OF MODIFIED
CASSAVA STARCH GRANULE SURFACE ON RESISTANT DEXTRIN
FORMATION. THESIS ADVISOR : ASST. PROF. SUNANTA TONGTA,

Ph.D., 95 PP.

MODIFIED STARCH SURFACE/ENZYMATIC HYDROLYSIS/ACID

HYDROLYSIS/BALL MILL/RESISTANT DEXTRIN

The effects of modified surface of cassava starch granules by enzymatic
treatment, single or mixed enzymes, acid hydrolysis and acid hydrolysis followed by
ball-milling prior to resistant dextrin preparation were studied. When starch was
hydrolyzed with a single enzyme, a-amylase or amyloglucosidase, mixed enzymes of
a-amylase and amyloglucosidase and hydrochloric acid at 55°C for 6 h, the degree of
enzymatic hydrolysis was lower than that of acid hydrolysis.

Morphology and surface of starch granules were different, depending on the
modification methods. The surface of starch granules after enzymatic hydrolysis
showed voids and cavities. However, the shape and size of starch granules were not
different from those of raw starch granules. Acid hydrolysis induced surface
roughness throughout the granules. Some granules were smaller or fused together into
larger ones. The relative crystallinity of acid hydrolyzed starch granules was highest at
34.88%. For the acid treatment followed by ball-milling, surface of starch granules
clearly showed roughness. The granular structure disappeared and became smaller
with an average diameter of 9.96 micron. The specific surface area, volume of pores

and the average diameter of their pores were determined with nitrogen gas adsorption.



The surface of modified starch granules exhibited an increase in their specific surface
area, volume and average diameter of their pores. The acid hydrolysis followed by
ball-milled sample showed the highest specific surface area, pore volume and average
diameter at 3.58 m?/g, 0.82 cm®/g, and 47.11 nm, respectively.

The effect of resistant dextrin prepared from starches modified with different
methods was studied. The starch morphology and surface of resistant dextrin were
altered but the relative crystallinity was decreased. The whiteness and water solubility
of resistant dextrin prepared from starch modified surface using enzymes and acid
hydrolyzed starch were lower but the total dietary fiber content was higher than
resistant dextrin prepared from native cassava starch. The resistant dextrin from
modified starch granule surface with amyloglucosidase contained the highest total
dietary fiber (64.68%) as compared with resistant dextrin prepared from native
cassava starch (45.10%). The resistant dextrin prepared from acid hydrolyzed starch
followed by ball-milling was less water soluble (23.40%) and showed the lowest total

dietary fiber content (12.30%).
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