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Abstract

The objective of this study was to determine the effect of mixed substances of
modified starches (acetylated starch: AS and sodium octenylsuccinate; SSO) and
hydrocolloids (pectin: p, K-carrageena: K, and locus bean gum: L) on rheological
properties and melting rate in frozen food model. The study of melting rate was carried
out at -20°C for 24 hrs and the rate was determined at 25°C. The thermal
characterization of the mix samples with different ratio of modified starch to
hydrocolloid (0:3, 1:2, 2:1, and 3:0) was determined using DSC. The samples with final
concentration of the mix at 1.5% and with or without 16% sucrose were determined
for those properties in the varied pH which was adjusted by citrate buffer.

The results showed that all samples had pseudo-plastic flow behavior at 25°C.
The samples containing K, L, AS, SSO, and P in order showed the highest to the lowest
viscosity. The mixed samples of hydrocolloids and AS were more viscous than those
with SSO. The mixes containing L, K and P with modified starch exhibited had the
highest to the lowest viscosity in order. Decreasing the ratio of K or L to modified starch
resulted in the decrease of sample viscosity while increasing P concentration to the
samples containing modified starch showed increasing in viscosity.

Considering to the viscoelastic properties of samples measured at 2 Hz, 1%
strain with a decrease of temperature from 0 to -10°C, the results showed that samples
without sucrose gave a high value of G' after the temperature was reduced to -2°C
while the samples with sucrose gave the high value of G' at temperature lower than -
4°C. However, G' of samples with sucrose was lower than that of samples without
sucrose at -10°C, measured at 0.1- 100 Hz, 1% fixed strain with a frequency sweep
mode. At the same ratio of modified starch to hydrocolloid, samples with AC and K or
L gave a lower G' value than the ones with SSO and K or L while the samples with AC
and P showed the higher G' than that of samples containing SSO and P. G' decreased
when modified starch was increased in samples containing K or L and modified starch
but G' increased when modified starch was increased in samples containing P.

For the study of melting rate of ice crystals, the results exhibited that ice crystals
melted from the most slowly to the fastest in samples containing such hydrocolloids

or modified starches in the following order: K < L < AS < OSS < P. The melting rate of



mixed samples containing AS or OSS and K or L decreased when increasing K or L. The
rate increased in samples containing AS or OSS with P when increasing the
concentration of P. Samples containing modified starch and K or L melted slower than
samples containing modified and P. Samples containing sucrose melted faster than
those without sucrose.

The results of thermal properties showed that samples containing modified
starch and hydrocolloid had the lower values of peak temperature (Tp) and
temperature on set (To) than the samples without modified starch and hydrocolloid.
Tp and AH of samples containing SSO and hydrocolloid were higher than those of
samples with AS which was in contrast to To. To and Tp in samples with sucrose were
lower than those in samples without sucrose. The energy for ice crystal melting in
samples with sucrose was lower than that of samples without sucrose.

Considering to the effect of pH on viscoelastic properties measured for G' (at 1
Hz, 1% strain), thermal properties (at pH 3.5 and 6.5), viscosity, and melting rate (at pH
3.5, 5.0, 6.5, and 8.0) of samples containing the various ratio of modified starch and
hydrocolloid compared with the solution without modified starch or hydrocolloid, the
results showed that the latter samples had the higher G' at pH 3.5 than at pH 6.5. The
viscosity of samples containing AS and L at a different pH increased in the following
order: pH at 6.5 > 5.0 > 3.5 > 8.0 while the one of samples with SSO and P increased
in the following order: 3.5 > 5.0 > 6.5 > 8.0. The samples (with or without sucrose) with
AS or SSO and K, L, or P at any ratio of such starch and hydrocolloid had the G' at pH
3.5 higher than at pH 6.5. Viscosity of samples containing AS and K increased in the
following order: pH at 6.5 > 8.0 > 5.0 > 3.5 while the one of samples containing SSO
and K increased in the following order: pH at 8.0 > 6.5 > 5.0 > 3.5. The viscosity of
samples with AS and L increased in the following order: pH at 6.5 > 5.0 > 8.0 > 3.5
while the one of samples containing SSO and L increased in the following order: pH at
5.0 > 6.5 >8.0>3.5. The viscosity of samples with AS or SSO and P decreased with
increasing pH.

The melting rate of ice crystals in samples with individual hydrocolloid or
modified starch increased with increasing pH value. The melting rate of samples with

AS or SSO and K at pH 3.5 and 5.0 was lower than that of samples prepared at pH 6.5



and 8.0. Samples with AS and L at pH 6.5 melted the fastest while the samples at pH
8.0 melted the most slowly. Samples containing SSO and L prepared at pH 6.5 and 3.5
melted faster than those at pH 5.0 and 8.0. Melting rate of samples containing AS or
SSO and P at pH 3.5 and 5.0 was lower than that of samples at pH 6.5 and 8.0.
Modified starches or hydrocolloids used in this study influenced the properties
of frozen food differently that depended on the composition of food, formulation, ratio
of both substances, and pH. Thus, if the food manufacturers or producers would like
to use such modified starches and hydrocolloids in their frozen food, they should
consider to what type of modified starches and hydrocolloids should be used and how
they should be prepared to get the suitable quality and property of such frozen food

as well as the composition, processing and their interaction might be more examined.





