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Effects of Rice Starch Addition on Quality of Instant Fried Noodles

Yong-Hwa Chol, Seung-Taik Lim2, and Young-Tack Lee!

'Department of Food Science and Biotechnology, Gachon University
“Division of Food Bioscience and Technology, Korea University

ABSTRACT This study investigated the effects of rice starch addition, including native, acetylated, and hydroxypropy-
lated rice starch, on the quality characteristics of instant fried noodles. Compared to 100% wheat flour (control),
flours containing acetylated or hydroxypropylated rice starch showed reduced initial pasting temperatures as well as
peak and breakdown viscosities as determined using a Rapid Visco-Analyzer (RVA). The addition of acetylated and
hydroxylated rice starch as well as native rice starch increased cooked weight, volume, and water absorption of the
fried noodles compared to control noodles. The addition of native rice starch tended to increase softness of noodles,
whereas addition of acetylated or hydroxypropylated rice starch significantly lowered hardness, gumminess, and chewi-
ness values. The results of the sensory evaluation indicate that noodles containing rice starch showed improved sensory
characteristics such as color, appearance, flavor, taste, and texture. Especially, acetylated rice starch could be used

to improve eating quality of instant fried noodles.
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Table 1. Proximate composition (%)1) of native and modified rice starches

Crude proteinz) Crude fat Crude ash Amylose
Native starch 0.31+0.13" 0.64+0.06 0.12+0.00 22.67+0.43
Acetylated starch 0.16+0.01 0.48+0.13 0.20+0.01 23.63+0.23
Hydroxypropylated starch 0.09+0.05 0.72+0.24 0.37+0.01 21.33+0.26

1)Dry weight basis. 2)Nitrogen><5.95.
Values are means+SD of triplicate determinations.

Table 2. RVA pasting properties of wheat flour substituted with native and modified rice starches

Initial pasting

Viscosity (RVU)])

temp. (°C) Peak Trough Breakdown Final Setback
Control (100% wheat flour) 70.48+0.45”  207.56+4.37 147.88+8.06  59.69+3.88  247.36+3.47 39.79+1.32
Native starch 75.00+£2.13 217.85+9.58 132.83+6.56 85.02+4.36  246.27+£9.85 28.41+3.89
Acetylated starch 67.54+0.74 180.98+11.26  138.3349.42  42.65+5.25  233.62+10.54  52.63+2.07
Hydroxypropylated starch 67.98+0.76 168.60+4.84 124.68+3.67  43.92+2.57  208.20+4.78 39.60+2.34

1)Trough: minimum viscosity after the peak, breakdown: peak viscosity minus trough viscosity, setback: final viscosity minus peak

viscosity.
?Values are means+SD of triplicate determinations.
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Table 3. Cooking properties of instant fried noodles prepared from wheat flour containing different levels of native rice starch

Substitution level  Cooked weight Cooked volume Water Turbidity of soup Color (L value)
of rice starch (2) (mL) absorption (%) (OD 675 nm) Raw Cooked
Control 41.2942.81™"  37.33+2.52™  105.43+11.40° 0.08+0.10° 80.20£1.39"  66.71+2.13™°
10% 44.85+1.14 41.00+1.00 122.27+3.56" 0.020.00° 80.29+0.49 63.53+0.18
20% 41.57£3.30 38.00+3.46 106.85+12.94° 0.05+0.01%° 79.46+1.72 66.67+2.28
30% 42.51+£3.22 37.67+4.73 110.5449.63° 0.03+0.01° 79.54+1.33 66.19+2.60

YValues are means+SD of triplicate determinations.

Means followed by the different superscripts within a column are significantly different (P<0.05) by Duncan's multiple range test.

NS: not significant.
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Table 4. Cooking properties of instant fried noodles prepared from wheat flour containing native and modified rice starches

Cooked weight Cooked volume

Turbidity of

Color (L value)

Water

Rice starch” . o soup Before After

@) (mL) absorption (%) (OD 675 nm) cooking cooking
Control (100% wheat flour)  41.45+2.08"”  38.00+2.12"°  106.26+5.57° 0.05+0.03" 80.73+1.23™  65.6242.19°
Native starch 41.87+2.71° 37.8043.03 108.48+6.78®  0.04+0.01° 80.3042.06  65.69+1.76"
Acetylated starch 42.61+1.68™ 39.67+1.53 112.02+3.50° 0.05£0.02°  80.85+0.90  67.99+1.93"
Hydroxypropylated starch 44.02+2.46° 39.83+2.75 119.24+6.01° 0.11£0.05° 80.51+0.58  67.12+2.17™

DWheat flour was substituted with 20% rice starch.
?Values are means=SD of triplicate determinations.

Means followed by the different superscripts within a column are significantly different (P<0.05) by Duncan's multiple range test.

NS: not significant.
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Table 5. Texture profiles of instant fried noodles prepared from wheat flour containing native and modified rice starches

Rice starch" Springiness Gumminess  Cohesiveness  Adhesiveness  Hardness (g)  Chewiness
Control (100% wheat flour) 0.65"% 2,290.91° 0.59"° -102.25% 3,864.02° 1,505.11°
Native starch 0.72 2,121.57* 0.59 -120.21° 3,610.40° 1,521.71°
Acetylated starch 0.62 1,361.97° 0.58 -84.26" 2,355.57° 843.28"
Hydroxypropylated starch 0.71 1,541.42° 0.58 -161.45° 2,683.69" 1,099.56"

YWheat flour was substituted with 20% rice starch.
DValues are means of five measurements.

Means followed by the different superscripts within a column are significantly different (P<0.05) by Duncan's multiple range test.

NS: not significant.

Table 6. Sensory characteristics of instant fried noodles prepared from wheat flour containing native and modified rice starches

Rice starch" Appearance Color Flavor Taste Texture Overall acceptability
Control (100% wheat flour)  6.4+0.88"° 6.6£0.78"  6.1£0.90  63£0.76"°  6.3+0.76"° 6.3+0.76"°
Native starch 6.9+0.97 6.9+0.59 6.6+0.79 6.3+£0.76 6.9+0.97 6.9+0.61
Acetylated starch 7.3+0.85 6.4+0.93 6.9+0.38 6.9+1.01 7.1+£1.21 7.1+£0.93
Hydroxypropylated starch 7.4+0.69 7.0+0.90 6.9+0.69 6.4+1.22 6.6+1.03 7.0+0.82
DWheat flour was substituted with 20% rice starch.
NS: not significant.
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