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The effects of aging conditions on resistant starch (RS) formation were
investigated. Debranched rice starch (DBRS) with 15.90% RS was used as a starting
material. An increase in the solid content of DBRS from 15 to 30% did not affect the
RS content when aged at 4 and 25°C for 24 h. The RS content was obtained in the range
of 27-29%. An increase in aging time from 24 to 72 h at 25°C elevated the RS content
from 27-28 % to 29-30% but it did not with the aging at 4°C.

For the isothermal aging at 4, 25, 50, 80 and 100°C for 24 h, the DBRS with
15% solid content was used in the study. The aging temperature had an influence on
the RS formation. Aging at 50°C showed the highest RS content of 33%, while aging at
the other temperatures exhibited a similar RS content in the range of 27-28%. The
crystalline structural property of retrograded, debranched rice starch (RDBRS) was
monitored using an X-ray diffraction method. The RDBRS aged at 4, 25, 50 and 80°C
did not change the crystalline pattern of DBRS which was a B+V type. Aging at 25, 50
and 80°C showed a relative crystallinity of 19-21%. The C+V type and 17% relative
crystallinity were observed when aging at 100°C. Increasing aging temperature from 4
to 100°C resulted in the perfect crystalline formation as the shift of melting temperature

from 86-107°C to 110-125°C was illustrated.



The aging of DBRS with time-temperature cycling (TTC) for the total time of
48 h was studied in order to improve the RS content. At the nucleation temperature of
30 or60°C and the propagating temperature of 80°C, TTC aging of 3 cycles with a
longer propagation time than nucleation time produced the 32% RS and the 26%
relative crystallinity, while that of 3.5 cycles with a shorter propagation time induced
the RS content of 37% but the relative crystallinity was not different. However, the
crystalline pattern of RS from both TTC aging patterns showed a B+V type. Aging
with the nucleation temperature of 30 or 60°C at the same propagation temperature did
not show any difference on the RS content. Increasing the propagation temperature
from 80 to 120°C showed a reduction of RS content. In addition, the crystalline pattern
was transformed from the B+V type to the A+V type which also demonstrated the
higher melting temperature.

The effects of dehydration conditions, which were a 10 and 24% solid and a
drum temperature of 120 and 140°C for drum drying, the 10 and 24% solid, a screw
speed of 150 and 300 rpm and a barrel temperature of 120 and 150°C for extrusion, an
inlet temperature of 150 and 170°C and an outlet temperature of 90 and 110°C for
spray drying, and a 50°C for 10 h and a 80°C for 8 h for hot air oven, on rapidly
digestible starch (RDS), slowly digestible starch (SDS)and RS of RDBRS were
investigated. The lower RS content and the higher RDS and SDS content were
observed in all dehydration conditions as compared to the control without dehydration.
The dehydration methods affected the starch fractions. The spray drying method
showed the highest RS of 43% and the melting temperature of 82-110°C while the
dehydration using flash drying, hot air oven, drum drying and extrusion exhibited the

RS content of 40%, 38%, 36% and 35%, respectively, and the SDS content of 8-21%.



The drum drying method demonstrated an A+V crystalline pattern with the minimum
of 16% relative crystallinity and the maximum melting temperature of 116-123°C,
while that of the other dehydration methods illustrated a B+V type. The RDBRS with

spray drying and hot air oven showed the melting temperature range of 82-110°C and

83-107°C respectively.
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