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ARIYA LAPKHOKSUNG : EFFECTS OF AMYLOSE CONTENT AND
AMYLOPECTIN STRUCTURE OF DIFFERENT STARCH VARIETIES ON
RESISTANT STARCH TYPE III FORMATION. THESIS ADVISOR: ASST.

PROF. SUNANTA TONGTA, Ph.D., 88 PP.

RESISTANT STARCH/AMYLOSE CONTENT/AMYLOPECTIN STRUCTURE/

RICE VARIETIES

The type of debranching enzyme, amylose content and amylopectin structure
may play an important role on the formation of resistant starch type III. Three
varieties of rice starches which were classified by different amylose content, RD6
(waxy rice), Phitsanulok 2 (P2, low amylose rice) and Suphanburi 90 (S90, high
amylose rice) were used in this study. The starch suspension of 10% was debranched
with pullulanase or pullulanase+isoamylase at 50°C for 24 h. The pullulanase+
isoamylase debranched starch (PIDBS) showed higher degrees of debranching,
hydrolysis and B-amylolysis than those of the pullulanase debranched starch (PDBS).
After being retrograded at 4°C for 24 h, the resistant starch (RS) content of

retrograded pullulanase+isoamylase debranched starch (RPIDS) was found to be

significantly higher than the retrograded pullulanase debranched starch (RPDS). The
RPIDS of RD6, P2 and SP90 showed an RS content of 18.73, 43.44 and 42.09%,
respectively, while the RPDS of these rice starches displayed 12.01, 23.85 and
22.65% RS, respectively. The retrogradation kinetics of PIDBS at 4°C was monitored
using Fourier transform infrared spectroscopy (FTIR). From the FTIR spectrum, the
wave number at 1045 cm™ increased with a longer retrogradation time, resulting in a

greater absorbance ratio of 1045 to 1037 cm™. The rate constant (k) from Avrami
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equation of P2 was higher than that of S90 and RD6, respectively.

The effect of amylopectin structure from different rice varieties on RS;
formation was investigated. The S90 free-amylose rice starch (S90-FAM) with 4.93%
amylose content was prepared by the amylose leaching method with water at 90°C. In
addition, The P2 free-amylose rice starch (P2-FAM) was prepared by the amylose
leaching method with 0.01M NaOH at 90°C with the remaining amylose of 7.85%.
The effect of the leaching method decreased the proportion of the super long chain
(DP>37). The FAM starches of RD6, P2 and S90 which were debranched with
pullulanase+isoamylase and retrograded at 4°C for 24 h showed the RS content of
10.35, 14.42 and 12.05%, respectively. The P2-FAM showed the highest RS content
and Tp. The S90-FAM showed a higher RS content than RD6-FAM because P2 had a
higher proportion of the super long chain than S90. Furthermore, the amylopectin of
P2 and S90 contained super long chain length but the RD6 amylopectin did not.
Therefore, a higher proportion of the super long chain of amylopectin affected

retrogradation with an increase of RS content.
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