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Abstract
Dietary fiber (DF) consists of components with different degrees of solubility. Thermal treatment can
modify both the chemical composition and the physical properties of DF. The study was conducted to
evaluate the effect of thermal treatment of rice flour on the aqueous extract viscosity values. Rice
samples were heated for 5, 10 and 15 minutes at 100ºC. The soluble DF fraction was separated by a
single extraction at a ratio 1:2, at 40°C for 60 minutes. Thermal treatment of plant tissues alters the
physicochemical properties of the plant cell wall. The experimental data revealed that thermal
processing increased the extract viscosities, which are correlated with the proportion of soluble DF in
rice, suggesting a redistribution of the total DF content from insoluble to soluble components. An
influence of the time interval elapsed since the separation of extracts by centrifugation to measurement
was also observed.
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1. Introduction
Dietary fiber (DF) is defined as the edible parts of
plants or analogous carbohydrates that are resistant
to digestion and absorption in the human small
intestine with complete or partial fermentation in
the large intestine.
DF includes cellulose and lignin, pectins, gums,
hemicellulose and other polysaccharides and
oligosaccharides, which are associated with the
plants. DF is also defined as “edible parts of plants
or analogous carbohydrates that are resistant to
digestion and absorption in the small human
intestine” [1]. DF is classified according to their
water solubility in insoluble dietary fiber (IDF) such
as cellulose, part of hemicellulose, and lignin, and
soluble dietary fiber (SDF) such as pentosans,
pectin, gums, and mucilage [2]. SDF dissolves in
water to form a gel-like material [3].
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It can help lower blood cholesterol and glucose
levels. SDF is found in oats, peas, beans, apples,
citrus fruits, carrots, barley and psyllium. IDF
promotes the movement of material through the
digestive system and increases stool bulk, so it can
be of benefit to those who struggle with constipation
or irregular stools. Whole-wheat flour, wheat bran,
nuts, beans and vegetables, such as cauliflower,
green beans and potatoes, are good sources of
insoluble fiber.
Intake of fiber through various foods such as nuts,
whole-grain flour, fruits, and vegetables is now
associated with decreased low-density lipoprotein
(LDL)-cholesterol, lower insulin demand, increased
stool bulk, softening of fecal contents, and
improved laxative properties [4-6]. Fiber has also
been associated with body weight regulation [7].
Fiber increases mucin secretion for lubrication
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purposes and deficiency of fiber results in colonic
mucosal fragility [8]. Epidemiological studies have
correlated high consumption of DF with lower
incidence of certain diseases such as cardiovascular
and cancer of colon and rectum. Such findings
boosted searches for DF. Several conditions such as
diabetes,
atherosclerosis,
breast
cancer,
diverticulitis, hemorrhoids, and also the presence of
obesity have been connected to a low intake of fiber
[9-11]. Fiber has now become the 3rd most soughtafter health information in supermarkets, in
countries like India, Australia, in Western Europe,
and North America [12].

The dynamic viscosity was determined using a
cone/plate viscometer Brookfield Model DVIII
Cone CP-40, at 100 rpm and 25°C, immediately
after separation, and at 30 and 60 minutes after
centrifugation. The relative viscosity was calculated
[17].
3. Results and Discussion
The experimental data revealed that thermal
processing at 100ºC increased the extract
viscosities, which are correlated with the proportion
of soluble DF in rice, suggesting a redistribution of
the total DF content from insoluble to soluble
components. An increased temperature breaks weak
bonds between polysaccharide chains and split
glycosidic linkages in the DF polysaccharides. As
consequence, the architecture of the fiber matrix
may be modified and insoluble fiber solubilized.

Most of food processes are essentially based on
heating for a certain time, and thermal processing of
plant tissues alters the physical and chemical
properties of plant cell wall and modifies fiber
solubilization [13], which modifies the water extract
viscosity (WEV).

The relative viscosity values of water extracts from
rice increased up to 1.39 cP (18.34% increasing)
when heating at 100ºC for 10 minutes (Figure 1).

Even if total DF content is relatively unaffected, the
functional properties of the fibers may be changed
[14]. During heating, glycosidic linkages may be
broken and the DF polysaccharides depolymerised.
The extent of polymerization is strongly dependent
on the extent of the heat treatment [15,16].
The study had in view the effect of thermal
processing on WEV of rice flour.
2. Materials and Methods
The effect of temperature on WEV (which is
correlated with the soluble DF content) obtained
from rice flour was determined. The influence of the
time elapsed after extract separation on WEV was
also determined.

Figure 1. Relative viscosities of water extracts from rice

Rice samples were milled to 500 μm granulation,
and heated for 5, 10 and 15 minutes at 100ºC in a
Froilabo AC60 forced air oven.

flour heated at 100ºC for 5, 10 and 15 minutes
An influence of the time interval elapsed since the
separation of extracts by centrifugation to
measurement was also observed.

The water-soluble fractions were obtained by a
single extraction at a ratio 1/2 (flour/water), by
shaking the tubes at 150 rpm, for 60 minutes at
40ºC, using a LabTech LSB-015S water bath.

Determinations of WEVs at different time intervals
elapsed after extract separation, show that heating
rice flour at 100°C for 15 minutes deactivated the
endogenous hydrolytic enzymes, when no
significant decrease of WEV values with the time
elapsed after extract separation was observed
(Figure 2).

The extracts were centrifuged for 10 minutes at
5,000 rpm and 25°C, using a Hettich 320R
centrifuge.
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Figure 2. WEVs of the rice samples heated at 100°C, at
different time intervals elapsed after extract separation

4. Conclusions
Thermal treatment of rice flour at 100ºC produced
an increase of water extracts viscosities, suggesting
a conversion of the insoluble dietary fiber into
soluble dietary fiber.
The increasing of relative viscosity values of water
extracts was up to 18.34% when heated at 100ºC for
10 minutes.
Heating rice flour at 100°C for 15 minutes
deactivated the endogenous hydrolytic enzymes, so
no significant decrease of WEV values with the
time elapsed after extract separation was observed.
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