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for biodegradable film and pharmaceutical hard capsule formation
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Starch is a natural polymer which possesses many unigue properties and some
shortcoming simultaneously. Many efforts have been exerted to develop starch-based polymers
for conserving the petrochemical resources, reducing environmental impact and searching more
applications. In this study, the durian seed starch was extracted and used as a base raw material

for production of bicdegradable film and pharmaceutical hard capsute.

Durian seed composed principally of starch about 56% by dried weight and low
concentration of lipid, protein, ash and crude fiber. The process performed to isolate the starch
from durian seed was simple and easy to realize at laboratory scale with an average starch yield of
20-30% of the fresh seed. Durian seed starch (DSS) with 25% amylose content was characterized
by rounded granules ranging in size 2 to 4 Um. It formed thick, cohesive, translucent, and
colorless pastes. The starch hydration properties and granular morphology were also investigated
compared to commercial modified corn starch and cassava starch. The starch hydration properties
increased with temperature.  The transition temperature (T, T, and T) and enthalpy of
gelatinization (AHgd) were determined using differential scanning colorimetry (DSC). Ty, T, and T,
were 7549, 82.00 and 86.77, respectively and AHng was 9.53 J/g. As an alternative starch DSS

coutd replace traditional starches because it is also a lower cost option.

The formation of DSS fitms involves gelatinization of starch granules by heating in excess
water. They were prepared by casting with elycerol as plasticizer. The developed DSS films were

clear, smooth surfaced, and flexible. The effect of glycerol used as a plasticizer was evaluated.
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Higher glycerol content decreased the DSS film’s ability to act as a barrier to moisture. At 30%
(w/v) elycerol treatments, the significant lower WVP values (P<0.05) for DSS film, compared to
cassava film, was observed. Furthermore, increasing the glycerol content of DSS fitms made them
weaker but more stretchable. The tensile strength (TS) decreased and the elongation at break (E)

increased as the percentage of glycerol increased.

Using a second biopolymer in the DSS based composite has been studied as a strategy to
improve their important properties. The blending with various biopolymers, including
carboxymethylcellulose (CMC), gelatin, caragenan and pectin, have been investigated. The best
improvement was noted for CMC-DSS composite films. As compared to the DSS control fitm, it
was observed a significant increase (P<0.05) of elongation at break (27.16%) when 5% CMC was
added. However, with the increase of the CMC concentration from 5% to 10%, the E reduced from
41.94% to 24.09%. It seems that only CMC at appropriate amount could improve the film strength
without significant depressing effect of flexibility. Although the TS value of the 5% CMC-DSS film
was lower, the E value was much higher than those of both corn starch and cassava starch films
by 70.36 and 56.22%, respectively However, the water barrier property of the durian seed starch-
CMC composite films (18.115 x 10"° ¢/m’.h.Pa) was higher than the PVC film (0.765 x 10
g/mz.h.Pa). In the cases of tensile strength and elongation properties, the composite films had
lower values (0.3890 KgF/mm2 and 41.949%, respectively) than the PVC film (2.1848 KgF/rwm‘n2 and

242.16%).

The durian seed starch-CMC composite films were also used to develop hard capsules for
utilization in the pharmaceutical industry as a substitute for gelatin or animal based products. It
was developed by using a simple dip-coating technique. A slightly different in appearance from
the commercial capsules was observed, due to the difficult molding of DSS-based capsules at
room condition by using dip-coating technique. The dissolution test result indicated that the DSS-
based capsules did not dissolve completely within 10 min in 50 mL water at 37°C or in 50 ml. HC
(pH 1.2) solution at 37°C, but the small fragments of capsules remained. Thus, the durian seed
starch-based biodegradable polymers are attractive to be a new alternative for the production of

biodegradable films and hard capsules.
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