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ABSTRACT
Native jackfruit starch (JFS) was extracted from the cotyledons of Artocarpus
heterophyllus Lam. at a yield of 16.9% dry starch/fresh weight of seeds. The moisture

content and the amylose content were determined to be 6.21 and 26.4+0.7%, respectively.

JFS was visualized as rounded, smooth granules with diameter of 4-10Llm using scanning
electron microscopy (SEM). X-ray diffractometry revealed an A-type crystal structure.
Modification of JFS was carried out physically or chemically to obtain a pregelatinized starch
(PG-JF), three carboxymethyi starches (m-, n- and i- CMJF), a hydroxypropyl starch (HP-JF),
a phosphate cross-linked starch (CL-JF) and a phosphate cross-linked carboxymethyl starch
(CL-CMJF). Investigation of pertinent physicochemical properties revealed that, at room
temperature, PG-JF, HP-JF, CL-JF and CL-CMJF were insoluble or partially soluble in water
while all CMJFs were soluble, yielding solution with higher apparent viscosity than those of
other modified starches at a shear rate of 1003_1. SEM showed that granules of all modified
JFS retained the appearance and crystal structure of JFS, with the exception of PG-JF, n-
CMJF and i-CMJF in which significant breakage of granules was observed. XRD results
corroborated to suggest the loss of crystallinity in these modified starch. PG-JF and HP-JF
showed temperature-dependent improvement on swelling and solubility compared to that of
JFS, while CL-JF showed less solubility. Thermal analysis by DSC showed significant
decreases in gelatinization temperature (Tg) of HP-JF compared to that of JFS. The Tg of
PG-JF and CL-JF were higher than that of JFS. CL-CMJF, with excellent water uptake with
high swelling capacity, was shown to be a good tablet disintegrant with disintegration rate
only slightly slower than standard tablets that contained sodium starch glycolate or
crosscarmellose sodium as disintegrant. CMJFs possessed both film-forming and binding
properties, based on their solubility in water and viscosity. i-CMJF plasticized with propylene
glycol and glycerol yielded film with less brittleness and better flexibility compared to JFS
film. m-CMJF was the most effective binding agent for wet granulation process, judging from
the strength and pressure-hardness profile of the prepared tablets. Further research on these
modified jackfruit starch products, in collaboration with the industrial sector represents a

logical strategy to develop new pharmaceutical excipients based on domestic biowaste.

Keywords :  Jackfruit, Artocarpus heterophyllus, modified starch, pregelatinized starch,
carboxymethyl starch, hydroxypropy! starch, cross-linked starch, cross-linked carboxymethy!

starch, physicochemical property, pharmaceutical property, pharmaceutical excipient
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