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The Influence of Amylose Content, Starch Concentration, Food Additives and Freezing Rate on Quality of
Frozen-rice Noodle

Luckana Ruksa*

Abstract

The effects of amylose contents (9, 20 and 30%) and starch concentrations (30, 35 and 40%) from 2 rice
cultivars (Chai Nat 1 and Pathum Thani 1) on color, cooking loss and texture quality of frozen-rice noodle were
studied. The results indicated that amylose contents and starch concentrations significantly affected the quality of
frozen-rice noodle (pS0.0S) after freezing at —20°C and storage at —18°C for 15 days. Color (L*, a*, b*) of rice
noodle and cooking loss increased, while tensile strength and all Texture Profile Analysis (TPA) parameters
decreased significantly (p<<0.05). Chai Nat 1 with high amylose content (29.92+0.78 %) and high starch
concentration (40%) produced fresh-rice noodle and frozen-rice noodle with best color, cooking loss and texture.
The influence of food additives (10% tapioca, 3% modified tapioca starch, 0.3% sodium alginate, 0.3% guar gum
and 0.3% xanthan gum) and starch concentration (30, 35 and 40%) on quality of frozen-rice noodle (Chai Nat 1) was
studied. The results showed that food additives and starch concentrations significantly affected quality of frozen-rice
noodle (p<0.05) after 15 days of frozen storage. The treatment with addition of 3% modified tapioca starch in 40%
starch concentration provided frozen-rice noodle with the lightest color, highest tensile strength and lower cooking
loss compared to other treatments. On the basis of the results above, the 2 treatments (3% modified tapioca starch,
and 0.3% xanthan gum) were chosen for further experiments on freeze-thaw stability of rice noodles. Five cycle
freeze-thaw stabilities of the 4 treatments (1. commercial noodle, 2. Chai Nat 1 with 40% starch concentration, 3.
3% modified tapioca starch in 40% Chai Nat 1 starch and 4. 0.3% xanthan gum in 40% Chai Nat 1 starch) were
investigated using Differential Scanning Calorimetry (DSC). The results showed that enthalpy increased when
freeze-thaw cycles increased but there was no significant difference among treatments for the same freeze-thaw
cycle. The effects of freezing rates (0.54, 0.69 and 0.81°C/min) and treatments of 3 different formulas (Control:
Chai Nat 1 with 40% starch concentration, additional modified starch and commercial rice noodles) on the quality of
frozen-rice noodle were also studied. The results showed that there were interaction effects between freezing rates
and formulas on color, cooking loss, tensile strength and TPA of frozen rice noodle (p<<0.05). Control and
additional modified starch (3% modified tapioca starch) with freezing rates at 0.69 and 0.81°C/min had lower
cooking loss and higher tensile strength than other treatments. However, the control had the lowest cooking loss
(p=<80.05) but the additional modified starch treatment had the highest tensile strength (p=20.05) after frozen storage
for 120 days. Both control and the additional modified starch treatment with freezing rates at 0.69 and 0.81°C/min

gave similar TPA properties after frozen storage for 120 days and close to fresh commercial rice noodle.
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