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Quality Characteristics and Antioxidant Activities of Noodles
Added with Rehmanniae Radix Preparata Powder

A Young Min, Ah Young Son, Hyun Jeong Kim, Suk Kyung Shin, and Mee Ree Kim
Department of Food & Nutrition, Chungnam National University

ABSTRACT The purpose of this study was to evaluate the quality characteristics and antioxidant activities of noodles
added with Rehmanniae Radix Preparata powder (RP). Wheat flour noodles were prepared with four levels of RP
(0, 2.5, 5, and 7.5%). Moisture absorption of RP added noodles was somewhat greater than that of control. The turbidity
of RP noodles decreased according to addition of RP. Hunter L (lightness) and b (yellowness) values of RP added
noodles decreased according to addition of RP amount. Textural properties (measured by a texture analyzer), hardness,
and springiness of RP noodles up to 5% were not significantly different from those of control. Antioxidant activity
of RP added noodles increased according to addition of RP: ICsy values of DPPH radical scavenging activity for
raw noodles was 3.77 mg/g, whereas values of raw noodles with RP 2.5 and 7.5% were 3.69 mg/g and 2.47 mg/g,
respectively. Polyphenol content increased according to addition of RP. Amylogram showed that RP addition increased
initial gelatinization temperature, decreased breakdown, and reduced setback and consistency, which indicates protection
against retrogradation. The sensory preference test revealed that cooked noodles with added 2.5% RP showed the
highest scores for color, odor, taste, and overall preference. It is suggested that RP up to 2.5% could be substituted

for wheat flour to improve noodle quality.
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Table 1. Formula of noodles added with different amount of
Rehmanniae Radix Preparata powder (RP)

. RP (%)
Ingredients (g) 0 s 5 75
Wheat flour 100 97.5 95 92.5
RP 0 2.5 5 7.5
Salt 2 2 2 2
Water 50 50 50 50
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Table 2. Condition of texture analyser
Prove P/25
Prove distance 25 mm
Force threshold Sg
Acquisition rate 400 pps
Contact area 449.62 mm’
Contact force 50 ¢g
Per-test speed 0.2 mm/s
Post-test speed 0.2 mm/s
Test speed 0.2 mm/s
Strain 75.00%
Time 0.50 s
Trigger type Auto 10 g
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Table 3. Cooking properties of noodles added with different
amount of RP

. Water Turbidity of
IO{/P Wz:l%ht V(OHIIIET)E absorption  soup (O.D.
(%) & (%) at 675 nm)
0 53.36£0.40" 151.27+0.75" 76.46+0.45"  0.045+0.00°
2.5 52.20+£0.25" 149.30£0.36° 72.49+0.63°  0.065+0.00°
5 51.17+0.32° 148.37+0.32° 68.02+£0.26° 0.073=0.00
7.5 49.59£0.53% 147.20+0.26° 65.37£0.32% 0.233+0.00

All values represent mean+SD.
Different letters (a-d) are significantly different by Duncan's mul-
tiple range test at P<0.05.
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Table 4. Moisture contents of noodles added with different
amount of RP

RP (%) Moisture (%)
0 32.75+0.42~
25 30.2842.92
5 27.85+1.37
75 27.26+7.83

All values represent mean+SD.
NS: not significant.

Table 5. Hunter's color values of doughs added with different
amount of RP

RP (%) L (lightness) a (redness) b (yellowness)
0 76.1620.05 0.61£0.04° 14.15+0.02°
25 48.79+0.10° 2.84+0.02° 13.40+0.21°
5 35.63+0.22° 3.83+0.03" 12.13£0.11°
75 30.84+0.14° 4.21%0.50° 10.07+0.22¢

All values represent mean+SD.
Different letters (a-d) are significantly different by Duncan's
multiple range test at P<0.05.
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Table 6. Texture of noodles added with different amount of RP
RP (%) Hardness (g) Springiness Cohesiveness Gumminess Chewiness
0 1,139.69+89.79° 0.65+0.06™° 0.49+0.06" 649.25+61.31° 445.05+52.74°
25 1,256.87+174.91® 0.64+0.07 0.4420.03" 538.10+68.56° 368.13+59.76°
5 1,315.82+41.23" 0.69+0.09 0.43£0.05" 532.29+54.29° 321.63+56.59°
7.5 1,418.94£145.80° 0.59+0.06 0.40+0.03° 510.19+53.06° 303.05+58.50°

All values represent mean+SD.

Different letters (a,b) are significantly different by Duncan's multiple range test at P<0.05.

NS: not significant.
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Table 7. Amylograph data for noodles added with different amount of RP

Pasting temperature Peak viscosity

15 min height Final viscosity

RP (%) ©C) B.U) Time at peak (B.U.) (B.U.) Viscosity stability
0 61.25+1.77°° 685.00£14.14* 91.25+0.35" 525.00+£14.14° 992.50+17.68" 1.30+0.01°
2.5 61.50+2.12 610.00+0.00° 90.75+0.35% 425.00+0.00° 822.5043.54° 1.40+0.03°
5 62.25+1.06 602.50+£24.75° 90.50+0.00™ 405.00+7.07° 760.00+£28.28° 1.44+0.00™
7.5 63.50+0.71 547.50+17.68° 90.15+0.49" 390.00+£21.21° 695.00+£70.71¢ 1.49+0.04"

All values represent mean+SD.

Different letters (a-c) are significantly different by Duncan's multiple range test at P<0.05.

NS: not significant.
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Fig. 1. Polyphenol content of added with different amount of
RP.
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Fig. 2. DPPH radical scavenging activity of added with different
amount of RP.
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Table 8. Sensory scores for quality of noodles added with different amount of RP
RP (%) Color Glossy Radix prepa odor Wheat flour odor Radix prepa taste Chewiness
0 4.3+1.3° 2.1%1.2° 1.0+0.0° 8.5+0.5" 1.0+0.0° 5.0+1.0°
25 5.7£0.6° 4.6+0.8° 4.0+1.0° 3.541.4° 4.140.9° 5.4£0.9%
5 6.240.9° 6.5+0.7° 5.6£1.2° 2.8+1.2° 5.2+1.1° 5.8+1.1%
75 6.7+0.8" 7.9+0.7° 7.5+1.2% 1.6£0.7° 7.1£0.8" 6.1£1.2%
All values represent mean+SD.
Different letters (a-d) are significantly different by Duncan's multiple range test at P<0.05.
Table 9. Sensory preference scores of noodles added with different amount of RP
RP (%) Color Odor Taste Chewiness Preference Purchase intention
0 5.6+0.8% 4.4+0.4° 4.9+0.8" 6.6+0.9" 5.6+0.8" 5.1£0.8%
2.5 6.0+0.8" 4.8+0.9° 5.2+1.4° 6.9+1.2 5.8+1.3° 5.4+1.1°
5 5.11.6" 42421 4.441.4" 7.1%1.2 5.4+1.4° 4.0+1.5%
7.5 4.4+1.7° 3.0+1.6° 3.4+0.9" 6.2+1.4 3.7+0.6" 3.01.1°
All values represent mean+SD.
Different letters (a-c) are significantly different by Duncan's multiple range test at P<0.05.
NS: not significant.
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