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SUREEPORN BOONNA : EFFECT OF ENZYMATIC AND PHYSICAL
MODIFICATION OF CASSAVA STARCH ON THE FORMATION OF
SLOWLY DIGESTIBLE STARCH AND RESISTANT STARCH AND
THEIR PHYSICAL AND FUNCTIONAL PROPERTIES. THESIS ADVISOR :

ASST. PROF. SUNANTA TONGTA, Ph.D., 209 PP.

HYDROTHERMAL TREATMENTS/AMY LOMALTASE/EXTRUSION/THERMO-

MOLDING/SLOWLY DIGESTIBLE STARCH/RESISTANT STARCH

The effects of single and dual hydrothermal treatments of annealing (ANN) and
heat-moisture treatment (HMT) on enzyme digestibility, thermal properties and cooking
stability of crystallized debranched cassava starch were studied. All HMT-treated
starches showed a higher resistant starch (RS) content compared with all ANN-treated
starches. Dual hydrothermal treatment of HMT—>ANN (71%RS) could improve the RS
content more than ANN—HMT (46%RS). Nevertheless, the ANN—HMT treated starch
showed a highermelting temperature. In addition, the cooking“stability (at 50 and 70%
moisture) can be improved.by dual hydrothermal treatments.

The modification of cassava starch with amylomaltase (AM) was investigated.
The AM-treated starches showed a decreased amylose content. The molecular
structure of AM-treated starch for 5 min (AM5min) and 4 h (AM4h) before and after
B-amylolysis were characterized. The molar mass of both AM-treated starches
gradually decreased with time. The AM5min demonstrated a higher average chain
length (CL), external CL, and B-amylolysis than AM4h as determined by H-NMR.

Both AM-treated starches showed larger proportions of long chain (DP 25-80),
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indicating that AM could elongate the starch chain length. After subjected to
isothermal incubation and HMT, the crystallized, debranched AM-treated starches
showed more RS content and higher thermal stability as compared with the non-AM-
treated starch. The isothermal-treated starch showed a higher RS content (58%RS)
whereas the HMT-treated starch showed a higher melting temperature (104-132°C).

The thermo-molding process was applied with debranched AM5min. The molded

sample with a small surface area to volume ratio (1.93 mm™) showed a higher RS
yield (65.1%RS). Its surface morphology was a densely packed structure with a
smooth surface. However, the RS yield of the molded sample depends on its surface
area to volume ratio.

The ability to form amylose-lipid complexes by extrusion cooking of cassava
starch with the addition of glycerol, lauric acid (C12) and stearic acid (C18) at 5% (w/w)
was studied. The C12 and C18 showed a higher complexing index as compared with
glycerol. The dissociation temperature of amylose-lipid complexes type | and Il of
extruded samples increased with the longer chain of fatty acid and the dissociation
enthalpy of amylose-lipid complexes type Il tended to decrease as the extrusion
moisture content was’ increased- The extruded.sample~had a rough and condensed
surface with porosity. Its wide angle X-ray diffraction pattern showed a Vj-type
crystalline structure, implying a amylose-lipid complexes formation. After subjected to
thermo-molding, the molded samples showed a densely packed or a compact structure
with a smooth surface, resulting in the increase of slowly digestible starch yield.
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