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ACHMAT SARIFUDIN : HYDRATION RELATED PROPERTIES OF
ETHANOL-TREATED STARCH AND ITS APPLICATIONS. THESIS

ADVISOR : ASST. PROF. SUNANTA TONGTA, Ph.D. 227 PP.

HYDRATION RELATED PROPERTIES/ETHANOL-TREATED
STARCH/STRUCTURAL TRANSFORMATIONS/PORE

CHARACTERIZATIONS/TABLET/CONTROLLED RELEASE

This research was designed to comprehensively study the hydration related
properties of ethanol-treated starch (ETS) and its application. In the first part of study,
the structural transformations of maize and potato starches (ETMS and ETPS) during
ETS conversion was investigated using in-situ WAXS and SAXS techniques. The
result indicated that the V-type crystalline structure of ETMS initially appeared at 86
°C. The result of paracrystalline analysis suggested that upon heating the crystalline
lamellae of ETS realigned toward the most perfect register at 80°C and 70°C for
ETMS and ETPS, respectively.

In the second part of study, the relationship between water absorption capacity
and the pore characteristics and structural properties of ETS were assayed. The results
indicated that ETS from maize and potato starches contains pores with the
characteristics of non-rigid and slit-shaped pores. For granular ETS from maize and
potato starches, water penetrates the granule through fissures, hydrates the amorphous
regions, melts the V-type crystalline structure, and is held within the ETS granules
upon water absorption. For non-granular ETS from cassava and rice starches, water

hydrates the amorphous and V-type crystalline structures, and it is entrapped within



v

the three-dimensional network of starch components entanglement upon contact with
water.

The third and fourth parts of the study were intended to study the effect of
limited and excessive hydration on the properties of ETS, ETMS and ETPS were
exposed in three relative humidity levels (11, 57, and 100%) for 6 days. Results
indicated that increasing the humidity exposure induced the starch components
movement which changed the structure and morphological properties and also
decreased the WAC. When ETS was exposed to excess water, the V-crystal structure
of ETS was destroyed resulting in an amorphous structure. At the lamellae level,
hydrated ETS formed a sheet-like structure.

The last part of the study was aimed to evaluate tablets of ETS from cassava
starch for encapsulation matrix of lauric acid (LA) and ascorbic acid (AA). Two
encapsulation methods including dry mixing (D) and ethanol solubilization (S)
methods were studied. The structural analysis result indicated that no interaction
between the active compounds and the starch components of ETS. Morphological data
showed that enriched ETS of C-80 exhibited granular form, while that of C-90 and C-
100 displayed non-granular structure. Upon soaking, tablets of C-80 dispersed
immediately and released the encapsulated compounds rapidly. The result of hydration
behavior and release properties analysis suggested that tablets of C-90 and C-100 were

suitable for sustained release in which LA and AA were released by different

mechanisms.
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