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NATTA KACHENPUKDEE : EXTRACTION OF DIETARY FIBER
FROM CASSAVA PULP AND ASSESSMENT OF THEIR MERCURY
BIOACCESSIBILITY INHIBITION AND INTESTINAL UPTAKE FROM
FISH USING AN IN VITRO DIGESTION/CACO-2 MODEL.

THESIS ADVISOR : ASST. PROF. RATCHADAPORN OONSIVILAI,

Ph.D., 178 PP.

CASSVA PULP/DIETARY FIBER/MODIFIED CELLULOSE/ENZYMATIC
DIGESTION PROCESS/CELL/BIOACCESSIBILITY/BIOAVAILABILITY/

IN VITRO DIGESTION/CACO0-2

The objectives of this study were to determine the optimal extraction
conditions of cassava pulp and their effects on mercury bioaccessibility and intestinal
uptake. The extraction process requires the starch to be separated from the fiber by
enzyme application. The enzyme reaction conditions for the solubilization were
optimized via a response surface methodology (RSM). The selected dependent
variable was a percentage of the neutral detergent fiber (NDF). The highest NDF
(79.68%) of crude dietary fiber obtained from enzymatic digestion conditions was
0.1% of a-amylase (w/v), 0.1% of amyloglucosidase (v/v), and 1% of neutrase (v/v).
These dietary fibers were then modified using an etherification method.

The estimation of mercury (Hg) bioaccessibility and bioavailability with crude
dietary fiber (CDF) and modified dietary fiber (MDF) is useful for the risk
assessments of human health. Using an in vitro/Caco-2 cell model, the reduction of

fish mercury bioaccessibility and bioavailability by CDF and MDF were studied. The



effect of both the fish mercury and the fiber quantity were also determined. The
results indicated that both fiber types significantly reduced Hg bioaccessibility
(p < 0.05). CDF reduced fish mercury bioaccessibility to 3-57% and 34-85% for MDF
compared with the control in a dose-dependent manner. The quantity of fish mercury
was reduced to 23-62% (CDF) and 71-84% (MDF) when 500 mg of fiber was added
in a digestion model test (fish tissue amount 0-4 g) compared with the control (the
control lacks fiber). Furthermore, Caco-2 cells from the digestion model test were
utilized for intestinal cell accumulation and bioavailability evaluation. The results
showed that the Hg transferred to the intracellular compartment was in the range of
5.97-9.07% for control, 4.02-6.54% for CDF and 5.09-7.13% for MDF. In conclusion,
it is suggested that these fibers prepared from cassava pulp can decrease intestinal
uptake by inhibiting mercury transfer to the aqueous fraction in the digestion model

test and that they can be used in functional food and dietary supplement products.
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