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ABSTRACT

Annealing of 25% (w/w) the slurry of native tapioca and rice starches and subsequence
treatment with thermostable alpha-amylase were prepared by heating tapioca and rice starches with
stirring in a water bath at 60 °C for 90 min and 70 °C for 150 min, respectively. It was followed by
the addition of 0.5% (v/w) thermostable alpha-amylase (Thermamyl, Novo, Denmark) at the
maintained temperature with the reaction times of 15, 30 and 60 min. The reaction products were
subjected to spray drier to obtain anneal - enzyme hydrolyzed tapioca (SANET) and rice (SANER)
starches in the form of spherical agglomerate granules. SANET and SANER were compared the
properties with those of the spray dried annealed tapioca (SANT-H) and rice (SANR-H) starches
without the enzyme treatment, with those of tapioca (SANT-L) and rice (SANR-L) starches only
annealing at lower temperature (55 °C and 65 °C, respectively), and the native spray dried tapioca
(SNT) and rice starches (SNR). It was found from DSC that by annealing alone at higher
temperature caused the increasing of To, Tp and Tc with significant reduction of gelatinization
enthalpy (AH) for rice starch. However, the damaged starches were found from both starches after
annealing. By the addition of thermostable alpha-amylase after the annealing provided the
increasing of To, Tp and Tc with dramatic reduction of AH together with the increasing of]
damaged starch. However, annealing at lower temperature for both starches provided the
increasing of To, Tp and Tc with no significant change of AH but slightly increased in damaged
starch in comparison with the native starches. It was accounted for the occurring of partial
gelatinization of starches during annealing at the temperature near to the onset temperature. The
onset temperature was the temperature that starches gelatinized. However, for this case would be
explained that the onset temperature was the mean of the onset temperatures of all starch
molecules. It should be many molecules exhibited lower and higher than the recorded onset
temperature from the DSC. Then many starch molecules with lower onset temperature would be
gelatinized in the case of the annealing temperature was closed to the onset temperature. Enzyme
treatment of the annealed starch could facilitate the gelatinization of starches by the decreasing of]
AH and the increasing of damaged starches. For annealing at lower temperature provided no
significant change of AH while slightly change in the damaged starch. All types of starch were
subjected to tablet compression and compared the tablet properties among the type of starch. It
was found that SANET and SANER exhibited the best tablet properties, i.e., high tablet hardness.
The improving of crushing strength was possibly responded from the presence of maltose or low
molecular weight oligosaccharide that derived from the enzymatic hydrolyzed starch granules
which influence the increasing of damaged starch in both SANET and SANER with respected to
their spray dry native starches. It was very good chance for SANET and SANER to be very good
direct compression tablet filler for the pharmaceutical industries.
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