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ATCHARA DONGDANG: EFFECT OF INCUBATION CONDITION ON
CRYSTALLIZATION BEHAVIOR AND RESISTANT STARCH FORMATION OF
DEBRANCHED NORMAL AND WAXY CASSAVA STARCH. THESIS ADVISOR:
ASSOC. PROF. SUNANTA TONGTA, Ph.D., 98 PP.

Keyword: Crystallization/incubation condition/Temperature/Retrogradation/Resistant starch/

Debranched starch

The purpose of this research was to develop a fundamental understanding of
the crystallization behavior of debranched cassava starch. Normal and waxy cassava
starch, which are different in amylose content, were used to study crystallization
behavior during debranching at 55°C and isothermal incubation at 15, 25, 45, 65, and
85 °C, respectively. Additionally, the impact of debranching time (2 and 6 hours) and
using a drying method (freeze-drying and tray-drying) on the crystallization of
debranched starch were examined as they are significant factors in the process.
Furthermore, resistant starch content, morphology, and thermal properties were
investigated to determine their relationships with regard to crystallization behavior.

During debranching, a longer debranching time led to an increase in crystallinity
and resistant starch content. Debranched cassava starch that underwent freeze-drying
induced the formation of a B-type polymorph with a porous spongy-like structure.
On the other hand, tray-drying at a temperature of 50°C promoted the formation of
a mixed structure between B- and A- polymorph (Cg-type) with denser particle
characteristics. Tray-drying also contributed to higher crystallinity, increased resistance
to starch content, and elevated melting temperatures of the crystallized starch when
compared to freeze-drying.

An in-situ synchrotron wide-angle X-ray scattering (In-situ synchrotron WAXS)
technique was used to monitor the crystallization behavior of starch during debranching and
incubation at various temperatures. During debranching, the debranched starch with
super long-chains exhibited a B-type crystalline structure while starch without super
long-chains showed an amorphous structure. Under low-temperature incubation,
B-type crystalline structure was observed. High-temperature incubation promoted

the formation of an A-type crystalline structure. The Avrami equation model was used



to determine the crystallization rate (k) of the debranched starches. The crystallization
rate was influenced by super longchains and low-temperature incubation. Furthermore,
the relationship between crystallinity and lateral crystal size at temperatures of 15, 25,
and 45°C, respectively, indicated that an increase in crystallinity resulted in an increase
in lateral crystal size. The higher incubation temperature supported larger lateral crystal size,
an increase in resistant starch content, and a higher melting temperature of crystallized

starch when compared to a lower incubation temperature.
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