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KUENCHAN NA NAKORN : EFFECT OF PROTEIN AND FIBERS
ON DIGESTIBILITY OF EXTRUDED REFORMED RICE.

THESIS ADVISOR : ASST. PROF. SUNANTA TONGTA, Ph.D., 108 PP.

EXTRUDED REFORMED RICE/SOY PROTEIN ISOLATE/DIETARY

FIBER/DIGESTIBILITY/GASTRIC EMPTYING/RHEOLOGICAL PROPERTIES

The effect of soy protein isolate (SPI) and dietary fibers on rheological
properties, digestibility and gastric emptying of cooked extruded rice was investigated.
The extruded reformed rice was produced by a twin screw extruder with the barrel
temperature of 90°C. The onset temperature (T,) and peak temperature (Tp) of extruded
rice supplemented with 20% soy protein isolate (20SPI) as determined by Differential
Scanning Calorimeter was higher than that of extruded rice supplemented with 20%
resistant maltodextrin (20RMD) and 20% corn bran (20CB). When using Rapid Visco
Analyser, the peak viscosity of 20SPI was lower than that of 20CB and 20RMD. These
results also indicate that soy protein isolate has been attributed to competition for
moisture and delay of gelatinization.

The 20SPI cooked rice showed higher values of hardness, stickiness and solid-
like (G’) as analyzed by rheometer compared to other samples which may retard the
alpha amylase activity during the in-vitro digestion, resulting in the lower end-point
(Cw) of starch amylolysis. The first-phase digestion rate (ki) of cooked 20SPI was
higher than its second-phase digestion rate (kz). The end-point in the second-phase
digestion (Cw«2) and the glycemic index (GI) of cooked 20SPI showed the lowest value.

The low value of k1 was observed in the first-phase of 20CB digestion. It may be due
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to the amylolytic enzymes that were impeded, associated with the high integrity of
starch gel dispersed by corn bran particles. Then, the integrity of this starch gel was
reduced during the amylolysis, which resulted in the higher k» and Cu2. The cooked
extruded rice with substituted resistant maltodextrin (RMD) and the control sample
exhibited a similar k value due to their similar homogeneous matrix. The effect of the
SPI and fibers combination on digestibility of cooked extruded rice was studied. An
increase in SPI ratio with the combination of RMD from 6 to 14% exhibited a higher k
value and a higher end-point concentration (Cw). For the combination of SPI and corn
bran (CB), an increased ki was observed with a higher SPI ratio, while an increase in
CB ratio induced the higher k;. The integrity of cooked extruded rice supplemented
with SPI was reduced during the gastric digestion which resulted in the increase of the
amylolysis rate.

The cooked extruded rice supplemented with SPI or dietary fibers and the duo
combination of them was found to be the medium GI food, while the control was the
high GI food. The cooked 20SPI provided the highest lag phase median and
interquartile range box, implying that the time of grinding and mixing in the stomach
before gastric emptying for the cooked 20SPI was the longest period. The satisfaction

of cooked 20CB was significantly higher than that of the control.
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