Introduction

Wide strip rice noodle is short, thin and
flat shape which one of the maost popular
traditional food produced from rice in Thailand.
Texture of fresh wide strip rice noodle is soft
and slightly sticky. The shelf life of the rice
noodle is too short. Therefore the
manufacturers solve that problem by kept its in
refrigerator or under cold storage. But the
consumers unaccepted the texture of that rice
noodle because that becomes to be hard,
relentless and brittle.

The wide strip rice noodle is & one of
rice flour products. Rice flour products are
known to become hard, andthey decline in
texture and taste over time, especially keep
under cold storage. This phenomenon is
generally called retrogradation. Retrogradation is
a process in which themolecules of gelatinized
starch  reassociate to form  crystallites
uponcooling, which imply fully reversible
recrystallization in the case ofamylopectin and
partially irreversible recrystallization in  the
caseof amylose (Bjok, 1996). Therefore, the
technology of preparingrice flour products with
extended shelf life or using rice floureffectively
requires  efficdent  retarding  of  starch
retrogradation{Wu et al., 2010).

One method to increase shelf life of
storage-based gels at low temperature is storage
of those gels with high moisture content.
However, this could enhance retrogradation in
the products leading to changes in quality,
espedcially in the texture of the stored product.
Emulsifiers and surfactants have been used in
the food industry as crumb softening agents and
amylose complexing agents in starch based food
(Moorthy, 1985) by which the surfactant retards
the firming process of crumbs is based on their
ability to form complexes with amylose to
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retardin the staling rate (Conde-petit and Escher,
1991).Phatthalung et al. {2008) studied the effect
of surfactants on the retrogradation rate during
extending the shelf life of noodles by
refrigeration. The results showed that the
addition of 0.5% SSL {sodium steroyl-2-lactate),
0.2% GMS (glycerol monostearate) and 0.5% MG
(mogoglyceride) minimized the breaking force
and maximized the breaking distance of noodles
and lowered the enthalpy of retrogradation. SSL
lowered the enthalpy of regradation more than
GMS and MG. That implied to the maximum
improvement of noodle quality was obtained
with the addition of SSL 0.5% followed by GMS
0.2% and MG 0.5%

In addition, hydrocolloids have been
widely used in food formulation to improve or
to maintain  the overall quality during
distribution and storage by modifying the
rheological and textural properties of foods
(Pongsawatmanit et al,, 2013). Zhou et al. (2008)
researched the effect of polysaccharides on
gelatinization and retrogradation of wheat
starchafter 20 days of storage at 4°C and
reported that the retrogradation rate of the
control was eight times higher than samples
containing 5% TPS (tea polysaccharide) and two
times higher than samples contalning 5% CMC
(carboxymethyl cellulose). The overall results
demonstrated that the inhibitory effect of TPS
was greater than that of CMC under the same
conditionsWhereas, Pongsawatmanit et al
(2013) suggested that 0.5% xanthan gum could
retard the retrogradation of tapioca starch gels

for longer storage time at 5°C.

In this study, SSL were combined with
polysaccharide (PS) to investigate retrogradation
ratio and gel texture during storage under cold
storage, using thermal analysis and TPA (texture
profile analysis). The objective of the present
study was to compare the properties of SSL and
polysaccharides to reduce retrogradationof rice







starch for wide strip rice noodle production

under cold storage.

Materials and Methods
Materials
Rice flour (Signtotong, Kamphaengphet
rice was grind and sifted through a sieve of 80
mesh), SSL, TPS, XG and CMCwere used in

experiments.

Preparation of gels

Gel preparation from powders of rice
flour added with the variations of sodium
steroyl-2-lactylate (SSL) at 0 and 0.5% w/w
(TPS),
xanthan gum (XGlor carboxymethyl cellulose

(CMQ) at0, 25, 5 and7.5% w/wwas modified

combined with tea polysaccharide

from the method ofPongsawatmanit et al.
(2013). The concentrations of rice flour mixture
in distilled water were 25% w/w in a beaker to
achieve a total weight of 200 g and stirred with a
magnetic stirrer to ensure complete hydration of
the flour mixtures. The dispersion was heated in
an oit bath to 95°C and heated further by
holding at 95-98°C for 30 min with continuous
stirring by a maenetic stirrer. Boiled hot distilled
water was added into the hot mixtures for
adjusting the total polysaccharide concentration
to 25% w/w then mixture immediatety. Hot
mixtures were poured into cylindrical Teflon
molds with 20 mm diameter (20 mm height for
TPA), packed in plastic bag before placing in a
refrigerator at 8+2°C. Samples were taken after
0, 4,7, 10 and 14 days for TPA test.
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Determination of retrogradation of rice flour

and SSL combined with polysaccharides

The thermal properties of rice flour
added with the variations of sodium steroyl-2-
lactylate (SSL) at 0 and 0.5% w/w combined
with tea polysaccharide (TPS), xanthan gum
(XGor carboxymethyl cellulose (CMC) at0, 2.5, 5
and7.5% w/w were measured using a differential
(Mettler-Toledo  Ltd,,
USA)Rice flour mixture was added into the
dispersions with continuedstirring for a further 30
About
wereweighed directly into a 40-lL aluminum DSC

scanning  colorimeter

min. 15 mg of the dispersions
pan and the pan washermetically sealed.

Gelatinization ~ behaviors  of rice  flour
mixtureswere investigated by heating the pans
from 25°C to 110°C at aheating rate of 5°C/min.
Another empty DSC pan was used as a
reference.The onset temperature (T.)), peak
temperature (T,) and conclusiontermperature (T,)
were determined based on DSCthermograms.
Gelatinizationenthalpy (AH,) expressed as J/g dry
starch was evaluatedbased on the area of the
main endothermic peak. After thefirst-run
heating, the gelatinized rice flour mixture pastes
were cooleddown to 25°C with a cooling rate of
10°C/min and kept at 8+2°C for0, 4, 7, 10 and 14
days. The stored samples were then
reheatedagain to study the effect of SSL and
polysaccharides on the retrogradation of rice
flour usingthe parameter of the retrogradation
ratio determined by dividingthe enthalpy of
disintegration of the ordered structure (AH,)
inthe second-run heating by the egelatinization
enthalpy in thefirst-run heating (AH,). Each
sample pan was weighed beforeand after
measurement to ensure that no weight was lost
during the measurement., Three independent
sets of samples were preparedand the average
vatue was reported (Pongsawatmanit et al,

2013),



Texture profile analysis (TPA)

Textureprofite analysis (TPA) of the gels
was determined by the method modified from
Hommdok and Noomhorm (2007} The el
sample was compressed by acylinder probe
{35.0mm the
deformationreached 75% at a speed of 1.0

diameter) until

mmy/s. The pause betweenthe first and second
compressions were 0.5 s. From the force-time
curve of the texture profile, textural parameters
including hardness, adhesiveness and chewiness

were obtained. The measurements were

repeated 10 times for each sample,

Statistical analysis

The means and standard deviations
were determined for ali retrogradation ratio and
texture properties. The significant difference of
mean values was assessed with CRD and T-Test
of variance (ANOVA) followed by Duncan's test
using SPSS software at a significance level of (P <
0.05},

Results and Discussion

The most of retrogradation of the rice
Rour mixtures increased as storage time except
the flour mixed with SSL 0.5% combined with
TPS  decreased that flour
combined with CMC 5.0% was not change.
Sarmples blended with TPS exhibited the lowest

and mixtures

retrogradation ratio at all storage time. Synergy
SSt and TPS
retrogradation ratio but induced XG and CMC for

between reduced  the

increasing that ratio during storage {Table 1)

30

Textures of rice flour ¢als in the
parameters of hardness, springiness, chewiness
and coheslveness during storage exhibited in
Table 25, The gel SSL

polysaccharides addition was higher hardness

without and
value hut lower springiness, chewiness and
cohesiveness values as Increasing storage time,
SSL combined withTPS maintained hardness
values of the gels whereas the other
polysaccharides increased those values of the
gels during storage.TPS decreased springiness
but XG and CMC increased springiness value of
the gels. The springiness values of all sample
gels were decreased as increasing storage time.
SSL and polysaccharide decreased chewiness
and cohesiveness values of the gels, The most
of the egels were lower chewinessvalueas
increasing the storage time; whereas the gels
mixed with SSL 0.5% combined with CMC 5.0%
maintained chewiness values during storage.The
cohesiveness of the gels added SSL 0.5% and
TPS 5.0% increased at 14 days storage when
compared with o day storage.

The results implied that the
comnbination of SSL 0.5% and TPS 5.0% suitable
to reduce retrogradation of rice fiour. This
support the previous observation that SSL 0.5%
retarded retrogradation of Thal noodles kept at
9°C by SSL and amylose complex formation
{Phatthalung et al,, 2008). Moreover, this results
also aweed with the report of Zhou et al. (2008}
which found that the wheat starch containing
TPS 5.0% revealed the retrogradation rate were
lower than control and the sample containing
CMC 5.0% therefore the inhibitory effect of TPS
was greater than that of CMC under the same

conditions. it might be due to differences in the




