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Abstract

We conducted this study to investigate the quality characteristics of extruded noodles(EN) mixed with cereals. The EN
were evaluated for cooking properties(weight, water absorption, volume, and turbidity), Hunter's color values, texture
characteristics, and sensory characteristics. The cooked weight, water absorption, and volume of the cooked EN were
significantly decreased relative to that of control noodles, whereas the turbidity increased. Hunter's color L- and b-value
of EN were decreased compare with the control noodles, but a-value was increased. Hunter's color L-value of cooked EN
was increased, whereas a- and b-value was increased. The texture characteristics(hardness, adhesiveness, springiness, gumminess,
and chewiness) of the cooked EN-2 and EN-3 were similar to the cooked control noodles. A sensory characteristics
(appearance, flavor, texture during mastication, taste, and overall quality) of EN-1 were significantly decreased relative to
that of control noodles, but EN-2 and EN-3 was not different to control noodles. As the results of this study indicate that
extrusion processing could be used to make the EN mixed with cereals.
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Table 1. Formulation for extruded noodle made with
cereals

Cereals EN"-1 EN-2 EN-3
Barley 15 15 15
Adlay 15 15 15
Brown rice 15 15 15
Korean wheat flour 20 20 20
Sorghum 10 10 0
Millet 15 0 15
Mung bean 0 5 5
Corn starch 10 15 20

" Extruded noodles.
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Table 2. Cooking properties of extruded noodles made with cereals

Samples” Weight (g) Absorption (%) Volume (mf) Turbidity (at 675 nm)
Control 76.84+0.16™ 281.91+1.12° 77.33+2.31° 0.13+0.01°
EN-1 52.40+3.68" 161.74+1.46" 52.00+£5.42° 0.87+0.09
EN-2 54.12+1.72" 169.5240.98° 49.00+2.00" 0.69+0.02°
EN-3 54.14+1.60° 170.1642.42° 49.75+0.50" 0.600.03°

" See the legend of Table 1,

? Means in the same column with the different superscripts are significantly different (p<0.05) by Duncan's multiple range test.
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Table 3. Hunter's color values of extruded noodles after
cooking

Hunter's color values

1
Samples” L . 5
Control ~ 88.61+1.18%  0.89+0.00"  15.31+0.03"
Dry EN-1 48514010  5.76+0.04°  12.06+0.07"
noodles EN-2  4851+1.10°  5.63:023°  12.29+0.72°
EN-3 54514021°  3.96+0.02°  15.89+0.14°
Control ~ 78.40+0.05' —1.50+0.02"  15.08+0.02°
Cooked EN-1 59.1140.05"  2.41+0.05°  6.80+0.14"
noodles EN-2  5844+0.10°  247+0.06°  5.99+0.13°
EN-3  64.80+021°  0.89+0.07°  8.48+0.06°

Y See the legend of Table 1,
? Means in the same column with the different superscripts are
significantly different (»<0.05) by Duncan's multiple range test.
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407.93 & 0.650]9lom, = FEH-2 Z2F 532.50~633.57 A dEHY BeEA FHEYN ¥ F= AeE A
Table 4. Texture characteristics of extruded noodles after cooking
Samples” Hardness (g)  Adhesiveness (g * s) Springiness Chewiness Gumminess Cohesiveness
Control 624.29+51.21™ —15.1143.52° 0.87+0.04" 353.21439.20° 407.93439.73° 0.65+0.03"
EN-1 532.50+30.03" —11.83+2.12% 0.91+0.01° 302.88+23.22° 335.92425.77" 0.63+0.02"
EN-2 633.57+17.90° —13.3145.65" 0.91+0.02° 372.14+43 81° 410.23442.86° 0.65+0.06"
EN-3 544.61+18.22" —936+1.36" 0.92+0.01° 353.31426.92° 385.24+27.01° 0.71+0.04°

" See the legend of Table 1,

? Means in the same column with the different superscripts are significantly different (p<0.05) by Duncan's multiple range test.
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Table 5. Sensory evaluation of extruded noodles after cooking

N Texture during Overall
Samples Appearance Flavor L. Taste
mastication acceptance
Control 6.68+1.362 5.5041.44 6.18+1.62° 6.27+1.08° 6.64£1.18°
EN-1 4.50+1 47° 4.68+1 39" 2.55+1.18° 3.73+1 83 3.36+1.26"
EN-2 6.18+1.33™ 5.73+1.49° 6.68+1.55° 5.95+1.89° 6.00+1.66°
EN-3 5.77+1.34° 4.95+1.50" 5.09+1.66° 4.68+1.62° 5.05+1.73°

" See the legend of Table 1,

* Means in the same column with the different superscripts are significantly different (p<0.05) by Duncan's multiple range test.
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