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Quality characteristics and antioxidant activity of Sooyeon noodles
supplemented with sorghum powder

Myeong Seob Song', Ah Young Choi’, Min Young Kim', Yoon Jeong Lee', Hyunah Oh',
Koan Sik Woo®, Junsoo Lee', and Heon Sang Jeong'*

'Department of Food Science and Biotechnology, Chungbuk National University
*Kang food Co.
*Department of Central Area Crop Science, National Institute of Crop Science, Rural Development Administration

Abstract This study investigated the qualitative characteristics of Sooyeon noodles supplemented by sorghum powder at
concentrations of 10, 15, 20, and 25%. L- and b-values of Sooyeon noodles decreased while its a-value was significantly
increased by the addition of sorghum powder. Additionally, sorghum powder increased the weight, volume, and water
uptake of noodles. Turbidity as well as cooking loss of cooked noodles decreased significantly due to the addition of
sorghum powder. Increasing concentration levels of sorghum powder resulted in an increase in the hardness of cooked
noodles, which was in the range of 1,236-1,932 g, and a decrease in tension, which was in the range of 152-105 g. The
same trend was observed in the dough production process. Sooyeon noodles with 25% sorghum powder yielded the
highest total polyphenol content (3.668 GAE mg/g) and flavonoid content (1.893 CE mg/g). DPPH and ABTS radical
scavenging activities increased linearly to 0.704 and 0.815 AA mg/g, and 0.355 and 0.935 AA mg/g. respectively.
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Fig. 1. Process flow diagram of Sooyeon noodles with sorghum
powder.
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Table 1. Compositions of wheat flour and sorghum powder
(Unit: %, Dry basis)

Component (%) Wheat flour Sorghum powder
Moisture 13.23+0.00" 9.27+0.01
Ash 0.44+0.03 1.69+0.07
Crude protein 11.17+£0.23 10.57+0.44
Wet gluten 16.20+0.80 ND?

(dry gluten) (10.71+0.29)

Amylose 22.37+1.14 24.31+0.52
Amylopectin 41.23+1.14 45.69+0.52

DValues are meantSD (n=3).
IND: No detected

Table 2. Hunter’s color values of dry and cooked noodles with sorghum powder

S Sorghum powder Hunter’s color values
amples o -
(%) L-value (lightness) a-value (redness) b-value (yellowness)
0 85.43+0.14° -1.13+0.02¢ 12.88+0.15
10 79.71£0.18" 2.3140.03¢ 8.45+0.01°
Dry noodle 15 78.88+0.22° 2.38+0.08° 8.33+0.17°
20 77.96+0.27 3.11£0.01° 7.27+0.05°
25 74.98+0.08° 3.62+0.02° 8.04+0.03¢
0 63.16+0.87* -2.61£0.11¢ 6.51+0.23*
10 52.92+0.38° 1.75+0.07° 4.76+0.16°
Cooked noodle 15 53.27+0.88" 1.90+0.50° 4.44+0.32¢
20 50.74+0.60° 3.20£0.21° 4.58+0.28°
25 49.16+0.86° 3.91+0.14* 4.91+0.10¢

Any means in the same column followed by the same letter are not significantly (p<0.05) different by Duncan’s multiple range test.
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Table 3. Cooking properties of cooked noodles with sorghum powder
Sorghum powder Weight of cooked Volume of cooked - Turbidity of soup . o
(%) noodle (2) noodle (mL) Water absorption (%) (5 1y o675 nm) Cooking loss (%)
0 59.14+0.16 50.25+0.10° 194.37+0.86* 0.093+0.005¢ 7.48+0.03¢
10 55.09+0.23° 45.94+0.07° 174.50+1.45° 0.115+0.003¢ 7.54+0.07¢
15 53.97+0.37° 44.20+0.03° 168.97+1.40° 0.124+0.004" 7.82+0.06°
20 51.68+0.14¢ 42.47+0.06° 157.41+0.56" 0.132+0.001° 8.05+0.03°
25 50.62+0.98° 40.25+0.11° 152.2344.92° 0.152+0.015° 9.00+0.06*

Any means in the same column followed by the same letter are not significantly (p<0.05) different by Duncan’s multiple range test.
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Fig. 2. Hardness (A) and tension (B) characteristics of noodle dough with sorghum powder. The sample number indicates the process
number of Fig. 1. Different small letters in addition to sorghum powder indicate a significant difference (p<0.05) among different treatment time
by Duncan’s multiple range test.
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Fig. 3. Hardness and tension characteristics of cooked noodles with sorghum powder. Different small letters in addition to sorghum powder
indicate a significant difference (p<0.05) among different treatment time by Duncan’s multiple range test.

Table 4. Total polyphenol and flavonoid contents, and free radical scavenging activity of cooked noodles with sorghum powder

Sorghum powder Total polyphenol Total Flavonoid Radical scavenging activity (mg AA/g)
(o) (mg GAE/g) (mg CE/g) ABTS DPPH

0 1.129+0.185° - 0.704+0.011°¢ 0.355+0.003¢

10 1.332+0.088" 0.172+0.065¢ 0.705+0.021¢ 0.699+0.003¢

15 1.903+0.222¢ 0.806+0.223"™ 0.710+0.007¢ 0.682+0.009¢

20 3.173+0.093¢ 1.402+0.068" 0.763+0.026" 0.791£0.014°

25 3.668+0.092¢ 1.893+0.117* 0.815+0.020° 0.935+0.047*

Any means in the same column followed by the same letter are not significantly (p<0.05) different by Duncan’s multiple range test.
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