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ABSTRACT

This study was undertaken to investigate the ability of Lactobacillus spp. and
various kinds of bacteria from human faecal of healthy volunteers to hydrolyze native
starch, also the development of starch in granule form by coating it with synthetic
polymer and pectin for the development of colon-specific starch delivery system as a
nutraceutical product.

Starches of glutinous rice, corn, potato, and mung bean were used to replace
the standard carbon source (2% w/v) in a culture medium prepared at a temperature of

47 + 2°C. These four kinds of starch still maintained their morphology when



examined by using an optical microscope under normal and polarized light conditions,
after media preparation. They also exhibited birefringence as seen in native starch
granules. The 15 species of Lactobacillus were used to test their potential in starch
hydrolysis. Evidently, L. amylovorus was the only strain which could consume and
produce a clear zone on the medium plates containing glutinous rice or corn starch.
This phenomenon correlated with an adhesion test of bacteria applied to the two kinds
of starch, which were suspended in phosphate buffered saline (PBS) pH 7.0 as 2% by
weight. The result revealed that adhesion was about 90%.

Various kinds of bacteria prepared from human feces were used in the in vitro
48 h fermentation study of these four kinds of native starches. The pH values of test
samples significantly decreased (P < 0.05) after fermentation for 6, 12, 24 and 48 h
when compared to non-fermentation. Short chain fatty acid concentration of acetic
acid and propionic acid showed a trend to increase after 48 h. The amount of butyrate
significantly increased (P < 0.05) after 48 h compared with the 1 h result. The starch
granules began to change their morphology after 1 h of fermentation and a marked
change was observed at 48 h when compared to the granules at the beginning of the
experiment. The results were confirmed by X-ray diffraction, which revealed that the
internal structure of these four kinds of starch granules became more amorphous as
the incubation progressed, from 1 to 48 h, showing a halo pattern.

Glutinous rice starch was selected as a model of native starch because it can be
easily hydrolyzed and is a carbon source for L. amylovorus. The glutinous rice starch
was prepared in coated granule form by wet granulation as a colon-specific starch

delivery system. The starch granules were coated with polymer Eudragit®



Vi

L100 and S100 in a ratio of 1:1 by a film coating technique of various film
thicknesses resulting in 25%, 50%, and 100% weight increases. None of the coated
starch granules could tolerate the acid condition, 0.1 N HCI pH 1.2, as simulated
gastric fluid within 2 h. The starch granules that were coated with pectin types LC
710 (low methoxyl pectin; LM) and AMD 382 (high methoxyl pectin; HM) by an
ionotropic gelation technique at various ratios (1:0, 0:1, 1:1, 1:2, 2:1, 1:3, 3:1, 1:4 and
4:1 as concentration of 10% by weight), were taken to test the tolerance along the
gastrointestinal tract. The pectin coated starch granule with LC 710 showed the
highest effective protection against starch hydrolysis using a simulated gastric and
small intestine fluid (PBS pH 6.8, 2 h), but then completely releasing starch granules
in a PBS pH 7.4 as a simulated colonic fluid after 4 h. On the other hand, granules
coated with AMD 382 could not tolerate the simulated gastric fluid condition. When
the coating system was changed by using a combination of both types of pectin at
various formulations, the effectiveness of starch protection depended on the ratio of
pectin type LC 710 and AMD 382, from high to low in a series of combinations as
follows; 4:1>3:1>2:1>1:1>1:2>1:3> 1:4.

In conclusion, it could be stated in the present study that glutinous rice starch
can be prepared in granule form and coated with pectin LC 710 that can tolerate acid
media as a simulated gastric fluid and enzyme mimiced small intestine, releasing
starch in media as simulated colonic fluids, which could be developed further to a

nutraceutical product.
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