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KEY WORD: Maranta arundinaceae L. /| Canna edulis Ker. / PHYSICOCHEMICAL PROPERTIES /

SUBSTITUTION / CROSS-LINKING
NAPORN SAE-BAE : EFFECT OF MODIFICATION BY SUBSTITUTION AND CROSS-LINKING BY
PHOSPHATE GROUPS ON THE PRYSICOCHEMICAL PROPERTIES OF Maranta arundinaceae L.
AND Canna edulis Ker. STARCHES. THESIS ADVISOR -: ASSOC. PROF. KALAYA
LAOHASONGKRAM, Ph.D., AND THESIS COADVISOR : ASSOC. PROF. SAIWARUN
CHAIWANICHSIRY, Ph.D, 203 pp. ISBN 974-53-1052-2.

This research aimed to investigate the effects of ages of Maranta arundinaceae L. and Canna
edulis Ker. and modification the starches by substitution and cross linking by phosphate groups on the
physicochemical properties of these starches. The result showed that age had no effect on the
physicochemical properties of Maranta and Canna starches. Maranta and Canna starches were high in
purity (starch content > 95%) with small portion of other constituents. The amylose contents of these
starches were 38.45% and 53.18%, respectively. The granules of Maranta starch were only spherical
having diameter of 10-25 micron while Canna starch granules were spherical and oval in shape having
diameter of 20-80 micron. Both starches had low swelling ability and solubility. Gelatinization
temperatures of Maranta and Canna starches acquired by RVA were 81.6 and 75.7 °C. Both were tolerant
to high temperature and shear force. From the stability test at pH 3-9, it was found that both starches had
low stability at pH 3 and pH 9 with higher sensitivity at pH 9. From the freeze-thaw stability test, it showed
that both starches had low freeze-thaw stability. Modification of Maranta and Canna starches by
substitution was done at the concentration of sodium tripolyphosphate (STPP) at 2, 4, 6% and reaction
time at 1, 2, 3 hours. It was found that the modified Maranta starch granules had the crystalline structure
of A while the native starch had the structure of C. The Canna starch granules remained the same
crystalline structure of B. The modified starches had a higher swelling ability and solubility up to a certain
substitution level, after that the swelling decrease. Modified starches had a lower gelatinization
temperature, peak viscosity, setback, gelatinization enthalpy, %retrogradation than the native starches.
However, the stability to thermal, shear force and freeze-thaw increased. Cross-linking modification of
both starches with sodium trimetaphosphate (STMP) at the concentration of 0.05, 0.10, 0.15% and
reaction time at 1, 2.5, 4 hours showed that the modified Maranta starch granules had the crystalline
structure of A while the Canna remained the same crystalline structure of B. The modified starches
showed to have a lower swelling ability, solubility, peak viscosity, setback and % retrogradation but higher
stability to thermal (high temperature), shear force, and acidic-basic than the native starches.
Gelatinization enthapy of Maranta decreased while Canna remained unchange. Freeze-thaw stability of

modified starches was as low as the native starches.
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