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Effect of Soybean Protein Isolate on the Properties of Noodle
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Institute of Natural Resources, Korea University,
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Abstract

This study was conducted to investigate the effect of soybean protein isolate (SPI) on the properties of noodle
which was made of composite flour blended with SPI extracted at acidic (pH 2.0, 3.0), neutral (pH 7.0) and
alkaline (pH 10.0, 12.0) conditions. L-value of dry and cooked-noodle which were made of composite flour
was lower than that of 100% wheat flour, but a and b-value were higher than those of 100% wheat flour.
Optimal cooking time of dry-noodle which was made of composite flour was longer than that of 100% wheat
flour, but the weight, volume and water absorption of the cooked-noodle were lower than those of cooked-
noodle of 100% wheat flour. Breaking force of dry-noodle which was made of composite flour blended with
SPL, SPIL;, SPI, and SPI,, was lower than that of 100% wheat flour, but the breaking force of dry-noodle
which was made of composite flour blended with SPI,, at level of 5% and 10% was same as that of 100%
wheat flour. Springiness and cohesiveness of the cooked-noodle which was made of composite flour were
same as those of 100% wheat flour, but chewiness and hardness were higher than those of 100% wheat flour.
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Table 1. Chemical composition of wheat flour

Constituent Contents (%, d.b.)
Moisture 133
Crude protein” 9.8
Crude lipid 1.1
Ash 0.7
Crude fiber 0.2

"Calculated by N(%)x 5.70.

Table 2. Color of dry-noodle made of composite flour
with soybean protein isolate

Mixing ratic Types _Hunter's color value Color
(WF":SPI) of SPI L a p difference(AE)
100:0? 8580 -0.77 11.69 0.00

95:5 SPI, 8459 -032 10.05 2.08
SPI; 8320 -0.71 1287 2.85
SPI, 84.18 -0.78 12.70 1.90
SPL, 8399 -047 1355 2.60
SPI,, 85.03 -0.54 1157 0.81
90:10 SPI, 8553 0.01 11.09 1.03
SPI; 8348 -058 1477 3.85
SPI, 8268 -032 15.09 4.62
SPI,, 81.88 -0.06 1591 5.80
SPL. 8459 -047 13.02 1.82
80:20 SPI, 8496 -0.07 13.66 2.25
SPL, 8336 -0.71 16.56 5.44
SPI, 8205 -0.07 1646 6.10
SPI,, 8233 015 1547 521
SPl,, 8244 -030 1541 5.03

YWheat flour.
PUsed as reference and made of 100% wheat flour.
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Table 3. Color of soybean protein isolate

Hunter's color value

Sample

L a b AE
White standard”  96.03 -0.27 0.46 0.00
SPI, 77.76 1.96 21.83 28.20
SPI, 83.84 0.52 18.72 2197
SPI, 77.30 1.26 21.18 2797
SPIL,, 76.82 1.73 20.19 27.61
SPI,; 72.02 3.27 22.58 32.84

YUsed as reference.

Table 4. Color of cooked-noodle made of composite
flour with soybean protein isolate

Mixing ratic Types _Hunter's color value Color
(WF:SPI) of SPI a  difference (AE)
100:0” 84.19 -1.07 1296 0.00

95:5 SPI, 83.01 -0.26 1082 2.57
SPI, 8303 -0.88 1326 1.21
SPI, 8287 -0.88 1395 1.66
SPI, 8260 -0.62 13.43 1.71
SPI,; 81.04 -049 13.63 3.27
90:10 SPL, 80.85 0.24 1333 3.61
SPI, 8224 -0.66 15.56 3.27
SPI, 81.69 -033 1490 3.24
SPI, 8142 035 1543 3.97
SPI,, 8136 021 1524 3.85
80:20 SPL, 8069 151 16.03 5.32
SPI; 8218 0.06 16.96 4.62
SPI, 8108 046 1583 4.50
SPL, 81.19 055 15.68 4.36
SPI,, 7853 0.77 1751 7.49

"Wheat flour.
?Used as reference and made of 100% wheat flour.
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Table 5. Cooking properties of noodle made of composite flour with soybean protein isolate

Mixing ratio  Types of  Cooking time Cooked weight Cooked volume  Water absorption  Turbidity of soup
(WFY: SPI) SPI (min) ®) (mL) (%) (Asr50m)
100:0? 12.0 110.4+3.8" 97.5+2.8° 120.8 0.20+0.01*
95:5 SPI, 13.0 105.7+3.2" 90.5+3.1° 111.4 0.19+0.01°
SPI, 13.5 101.7+2.9% 87.5+3.2" 103.4 0.114+0.01%
SPL 12.5 102.4+3.2% 87.5+2.9" 104.8 0.15+0.01¢
SPIL,, 13.0 102.34+3.4* 89.0+2.0° 104.6 0.17+0.01°
SPI,, 13.0 104.24-3.4% 90.0+2.4" 108.4 0.214+0.01°
90:10 SPlL, 11.0 106.9+2.7 90.5+3.1° 113.8 0.26+0.01°
SPL 13.5 97.6+3.0% 84.54:2.6™ 952 0.134-0.01"
SPL, 13.5 98.2+2.8% 85.0+3.1¢ 96.4 0.13+0.01"
SPIL, 13.5 98.242.9% 85.5+3.4% 96.4 0.144:0.018
SPIL, 13.5 102.0+-3.3% 89.0+2.6 104.0 0.21£0.02*
80:20 SPI, 10.5 102.6+3.1°* 89.5+2.7 105.2 0.281+0.02°
SPI, 14.0 91.3+3.7" 80.0+2.7 82.6 0.10+0.01
SPI, 14.0 98.1+3.1% 84.5+2.9¢ 96.2 0.12+0.01*
SPI,, 14.5 95.7+2.9¢ 82.5+3.1* 91.4 0.1240.01"
SPI,, 14.0 100.3+2.9¢ 85.5+3.1¢ 100.6 0.31+0.02°
DWheat flour.

2t’Used as reference and made of 100% wheat flour.
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“stehiguperscriptive letters in a column indicate significant difference at p<0.05 by Duncan's multiple range comparison.
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Table 6. Breaking force of dry-noodle made of composite

flour with soybean protein isolate (unit: kg
Mixing ratio of wheat flour and SPI
Sampie
95:5 90:10 80:20
Control”  1.454+0.368*
SPL 1.144+0.151° 0.898+0.142° 0.762+0.084"
SPL, 0.610:£0.288% 0.576+0.413* 0.21410.115"
SPI, 0.748+0.417° 0.292+0.114% 0.039+0.030%
SPI,  0.842+0.399% 0.370+0.119" 0.199+0.038%
SPI,, 1.252+0.184" 1.322+0.281" 0.653+0.231%

YUsed as reference and made of 100% wheat flour.
wPeseleGuperscriptive letters indicate significant difference at
p<0.05 by Duncan's multiple range comparison.
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Table 7. Texture parameters of cooked-noodle made of composite flour with soybean protein isolate

Mixing ratio  Types of Texture parameters

(WF”: SPI) SPI Springiness Chewiness Cohesiveness Adhesiveness Hardness (kg,)

100: 07 0.93+0.01™*  0.11+0.01 0.48+0.01° -0.04+0.02* 0.23+0.04"
95:5 SPL, 0.85+0.07° 0.17-0.06™ 0.43+0.07 -0.11+0.03 0.43+0.08"
SPIL, 0.92+0.01°* 0.13+0.01 0.49+0.01" -0.10+0.03* 0.29+0.06°®

SPIL, 0.92:+0.01% 0.13+0.01¢ 0.48+0.01° -0.10+0.03* 0.30+0.03

SPI,, 0.93+0.04*  0.13+0.02 0.504-0.02* - 0.06+0.02% 0.25+0.04*

SPI,, 0.904-0.01° 0.21+0.01 0.46+0.01" -0.16+0.02 0.5240.02

90:10 SPIL, 0.92+0.01%* 0.20+0.01° 0.49+0.02* - 0.10+0.04* 0.44+0.08™

SPI, 0.96+0.01° 0.1410.01° 0.48+0.02° - 0.04+0.03" 0.32+0.03°

SPI, 0.95+0.03* 0.15+0.01* 0.48+0.01° -0.01+0.01 0.33+0.02°
SPlL,, 0.93+0.01™ 0.11:+0.02° 0.47+0.01° -0.0140.01° 0.26+0.05®
SPI,, 0.91+0.01% 0.17+0.02 0.46+0.01% -0.11+£0.02° 0.4340.05™

80:20 SPL 0.90+0.01* 0.19+0.02® 0.48+0.03" - 0.08-+0.02* 0.48+-0.05*
SPI, 0.96-+0.01° 0.18+0.01™ 0.52+0.03 ~0.0110.01° 0.40+0.04%

SPI, 0.93+0.01™* 0.16+0.01* 0.48:0.03" ~0.0140.01* 0.38+0.01°

SPI, 0.91+0.02°* 0.09+0.01% 0.47+0.09" -0.01+0.01° 0.23:+0.02"

SPI,; 0.9240.02% 0.1740.02% 0.49+0.02* -0.11:+0.08 0.42+0.07*

'Wheat flour.

PUsed as reference and made of 100% wheat flour.
ab.ede,

“4+Le"Superscriptive letters in a column indicate significant difference at p<0.05 by Duncan's multiple range comparison.
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