ABSTRACT

Native jackfruit seed starch (JFS) contains resistant starch (RS) at almost 30%w/w
and can potentially be developed as a new commercial source of RS. Heat-moisture
treatment (HMT) and chemical modifications, including carboxymethylation and cross-linking,
were explored as means to increase RS content of native JFS. The effect of HMT conditions
was tested at varied moisture contents (MC) (10, 20, 25, 30, 35%), temperatures (80, 90,
100, 110, 120°C), and times (6, 12, 16 h). Carboxymethylation and cross-linking were
carried out under various conditions. RS contents, as well as physicochemical and thermal
properties of these modified starches were investigated. For HMT, the moisture levels of 20-
25%, together with temperature between 80-110°C generally resulted in increases of RS
amount, while at higher moisture and/or temperature, RS amount rapidly decreased. The
highest amount of RS (52.2%) was achieved under the treatment conditions of 25% MC,
80°C, for 16 h (JF-25-80-16). SEM showed no significant change in the granule appearance,
except at high moisture/temperature treatment in which granule fusion and surface corrosion
were observed. XRD revealed no significant change in peaks intensity, suggesting that the

crystallinity within the granule was mostly retained. DSC showed increases in T, and, in most

cases, /AT, as the MC was increased in the samples. Slight but significant decreases in AH
were observed in samples with low RS, indicating that a combination of high moisture and
temperature might cause partial gelatinization. Amylose contents changed in a narrow range
but exhibited a correlated trend with RS content. HMT-JFS with higher RS exhibited less
swelling, while the solubility remained mostly unchanged. For chemically modified starches,
decreases in RS content were observed in all samples. A tablet formulation based on JF-25-
80-16 HMT starch showed good stability at room temperature and at 40-50% RH during the
6-month storage time. At higher (75-90%) RH, however, changes were noticed after 3
months and should be taken into consideration for further development. The findings from
this study can serve as a foundation for the development of JFS, which can be prepared
from biowaste, as a new material for pharmaceutical uses, both as active component and

excipient in several dosage forms.
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