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WORAWIKUNYA KIATPONGLARP : PRODUCTION OF ENZYME
RESISTANT STARCH FROM CASSAVA STARCH. THESISADVISOR :

ASST. PROF. SUNANTA TONGTA, Ph.D. 126 PP.

ENZYME-RESISTANT STARCH/DEBRANCHING/RETROGRADATION/

TEMPERATURE CYCLING

Starch from cassava (Manihot esculenta Crantz) was investigated for a
production of resistant starch type Il (RSg). Starch paste (5, 8 and 10%) was
debranched by pullulanase at the concentration of 5, 15 and 30 PUN/g of starch for O-
44 h. The degree of hydrolysis (D.H.) increased with increasing enzyme concentration
and hydrolysis time a 5 and 8% starch. The maximum D. H. was obtained at 8%
starch and 15 and 30 PUN pullulanase. The debranching of 8% starch paste with 15
PUN pullulanase for 0.5-24 h resulted in increasing the degree of debranching (D.B)
from 58.9% to 89.3%. The average number of chain (NC) aso increased from 22 to 42,
while the average degree of polymerization (DP;) decreased from 117 to 61. With
increasing D.B., the high amount of low molecular weight molecules and linear
fragment molecules were liberated, as indicated by iodine binding capacity and water
holding capacity. During debranching, linear molecules associated into an ordered
structure, resulting in RS formation for 18.25% at the 89.3% D.B. RS content of
debranched starch (DBS) at D.B. of 58.9%-89.3% increased from 12.02 to 27.56% as
DBS was retrograded at 5°C for 4 days. The crystallinity of RS was monitored using
X-ray diffraction. As the D.B. was increased, the relative crystallinity became greater

and the crystallites of DBS showed C and Ca polymorph, while Cg polymorph was



v

observed in retrograded-debranched starch (RDBS). The absorbance ratio of the
Fourier transform infrared (FITR) band at 1045 to 1037 cm™ increased with the
relative crystallinity. The melting temperature of RS from DBS was in the range of
50-120°C, while that of RDBS was in higher temperature of 130-150°C.

The DBS was subjected to different temperature cycles to improve RS content.
The temperature cycling at the nucleation temperature of 5 and 55°C and the
propagation temperature of 80 and 120°C was studied. The nucleation temperature at
5°C and propagation temperature at 80°C had a positive effect on RS content, relative
crystallinity and total enthalpy. The RS content of DBS at 80.6% D.B increased up to
37.83% after subjecting to the temperature cycling of “5/80°C”. The crystallites of RS
containing high D.B. (80.6% and 89.3% D.B.) showed a distinct B-type polymorph
after temperature cycling at “5/80°C” and “55/80°C”. The melting temperatures of
DBS were in the range of 90-117 and 135-160°C after subjecting to temperature
cycling of “5/80°C” and “5/120°C”. Furthermore, the melting temperature increased to
110-140 and 141-117°C at temperature cycling of “55/80°C” and “55/120°C”. In
addition, RS obtained from debranching and temperature cycling showed low water
holding ability as indicated by a decrease in water absorption index and water

solubility index.
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