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Effect of Soybean Milk Residues Powder on the Quality of Dough

t .
Doo-Ho Shin and Yeon-Wha Lee
Dept. of Food Science and Technology, Woosong Technical College, Daejon 300-719, Korea

Abstract

The rheological properties of dough made the substitution of wheat flour(composite flour) at the levels of 0%,
5%, 10% and 15% soymilk residue flour, with addition of vital wheat gluten at the levels of 3, 6 and 9% were
investigated. And nutrition contents of soymilk residue flour were analyzed. The results were as follows; Principal
components of soymilk residue flour were 22.0% crude protein, 13.2% crude lipid, 54.3% carbohydrate, 27.2%
dietary fiber and 220 pg/g isoflavones. Free amino acid component of soymilk residue were L-glutamic acid,
L-leucine, L-lysine, L-valine, L-phenylalanine, L-isoleucine, L-threonine, L-methionine and L-cystine. Total
dietary fiber content of bread with soymilk residue and wheat flour were 5% soymilk residue; 3.50%, 10%
soymilk residues; 4.65%, 15% soymilk residues; 5.96%, and wheat flour bread: 2.1% respectively. Mixing water
absorption capacity was increased by increasing amounts of added soymilk residue and vital wheat gluten. Dough
development time was increased by increasing amounts of added soymilk residues, while decreased by increasing
amounts of vital wheat gluten. The dough volume of composite flour with 5%, 10% and 15% soymilk residue
flour were the smaller than wheat flour dough. But the dough volume was increased by added vital wheat gluten,
and the composite flour with 5% soymilk residue flour and 9% vital wheat gluten was better than the others.
This study proved that the dough volume of composite flour with 5% soymilk residue flour and 9% vital wheat
gluten was better than the others. On the other hand, the soymilk residue flour contains dietary fiber, isoflavone,
protein, lipid and. carbohydrate. Therefore the soymilk residue flour will be very useful as food material.
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Table 1. HPLC condition for isoflavones analysis

Items Conditions

Instrument HPLC(Young In Co.)

Column YMC-Pack OSD-AM-303

Detector UV detector(254 nm)

A 89 : acetonitrile :

D.W : acetic aicd(15:84.9:0.1)
B 89 ; acetonitrile :

D.W : acetic aicd(35:64.9:0.1)
1.0 m¢/min

Mobile phase

Flow rate

Injection volume 10 wf
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Table 2. Operating conditions of amino acid
analyzer for analysis of amino acids

Items Conditions

Amino acid analyzer

Instrument
(SYCAM Co. German)
A(pH 3.6)°, B(pH 4.2)%,
Buffer 3 "
C(pH 5.2)”, D(pH 10.7)
Buffer flow rate 0.4 m¢/min
Derivation reagent -
0.25 m¢/min
flow rate
Derivation reagent Ninhydrin

Column Cation separation
Column temp. 55C

Reaction chamber temp. 125C

" pH-value 3.3, Normality 0.15, Na citrate 14.7 g, Citric
acid 5 g, Methyl cellosolve 80 mé, Hydrochloric Acid
37% 11 md.

% pH-value 4.20,Normality 0.20, Na citrate 19.6g, Hydro-
chloric Acid 37%.

3 pH-value 5.20, Normality 0.20, Na citrate 19.6 g, Hydro-
chloric Acid 37% 6 md.

9 pH-value 10.1, Normality 0.20, Na citrate 19.6 g, Boric
Acid 4.0 g.
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Table 3. Bread formula
Ingredient content(%)
Bread Wheat Soybean Skim
flour residue  Gluten  Sugar  Butter Salt Yeast milk  Water
flour powder
Control 100 - - 5 4 2 36 3 62
Flour 95%+SMR’ 5% 95 5 - 5 4 2 36 3 68
Flour 90%+SMR 10% 90 10 5 4 2 3.6 3 74
Flour 85%+SMR 15% 85 15 - 5 4 2 36 3 80
Flour 95%+SMR 5%+GI™ 3% 95 5 3 5 4 2 36 3 69
Flour 95%+SMR 5%+Gl 6% 95 5 6 5 4 2 3.6 3 70
Flour 95%+SMR 5%+Gl 9% 95 5 9 5 4 2 36 3 7
Flour 90%+SMR 10%+Gl 3% 90 10 3 5 4 2 36 3 75
Flour 90%+SMR 10%+Gl 6% 90 10 6 5 4 2 3.6 3 76
Flour 90%+SMR 10%+Gl 9% 90 10 9 5 4 2 36 3 77
Flour 85%+SMR 15%+Gl 3% 85 15 3 5 4 2 36 3 81
Flour 85%+SMR 15%+Gl 6% 85 15 6 5 4 2 3.6 3 82
Flour 85%+SMR 15%+Gl 9% 85 15 9 5 4 2 36 3 83
"SMR : Soybean milk residue flour, ~Gl : Vital gluten.
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Table 5. Amino acid content of soymilk residue

testol] ol8] A8 7t S-oA AAS s Amino acid Content(%)
Aspartic acid 2.75
7éjl_|. X oF Threonine 1.05
e Serine 1.39
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Table 4. Chemical composition of soy milk residue flour
Moisture Crude Crude Carbohydrate(%) Total dietary Isoflavones Ash(%)
. .« (1]
(%) protein(%) lipid(%0) Total sugar  Reducing sugar fiber(%) (ug/e)
73 22.0 13.2 54.3 4.8 272 220 3.25
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Table 6. Oil and water absorption characteristics of blends with wheat flour and soymilk residue

Group Water absorption(%) Oil absorption(%e)
Wheat flour 165.39+ 6.13" 80.09:+ 2.44°
SMR’ 51596+ 4.17° 100.13+ 1.86°
Vital gluten 107:49+ 0.70° 94.54+ 0.76°
Flour 95% + SMR 5% 168.66+ 1.60° 75.93+ 1.53°
Flour 90% + SMR 10% 181.67+ 8.86% 77.96+ 0.34°
Flour 85% + SMR 15% 195.63+12.59°* 79.93+ 1.43°
Flour 95% + SMR 5% + GI™ 3% 172,09+ 7.14% 76.79+ 2.31°
Flour 95% + SMR 5% + Gl 6% 176.86+ 337" 98.25+ 2.30°
Flour 95% + SMR 5% + Gl 9% 180.26+ 3.30% 108.12+ 5.00

+ SMR 10% + Gl 3%
+ SMR 10% + Gl 6%
Flour 90% + SMR 10% + Gl 9%
Flour 85% + SMR 15% + Gl 3%
Flour 85% + SMR 15% + Gl 6%
Flour 85% + SMR 15% + Gl 9%

Flour 90%
Flour 90%

185.72+ 4.00°
203.33% 6.00°
212.89+ 4.67
217.26+ 3.50°
226.16£35.70™
231.48+42.00"

112.85+ 9.00%
117.43+ 9.00%
119.60+10.00°
12149+ 4.00%
126.65+30.00°
128.01426.49°

'SMR : Soybean milk residue flour,

"Gl : Vital gluten,

Means with the same superscripts of each row are not significantly different at p<0.05 level by Duncan’s multiple range test.

Table 7. Farinogram data of wheat flour dough with or without soymilk residues and gluten

Group Absorption(%)  Mixing time(min)  Stability(min) Weakness(BU)
Control 65.7 35 20.0 15
Flour95% + SMR’ 5% 70.6 50 18.0 10
Flour90% + SMR 10% 76.0 14.0 16.5 20.
Flour 85% + SMR 15% 80.0 18.0 14.0 20
Flour 95% + SMR 5% + Gl™ 3% 75.0 4.0 185 15
Flour 95% + SMR 5% + Gl 6% 789 45 21.0 20
Flour 95% + SMR 5% + Gl 9% 83.0 45 18.0 20
Flour 90% + SMR 10% + Gl 3% 81.0 13.5 18.0 10
Flour 90% + SMR 10% + Gl 6% 85.0 12,5 17.5 10
Flour 90% + SMR 10% + Gl 9% 89.0 10.0 175 20
Flour 85% + SMR 15% + Gl 3% 852 15.0 15.0 10
Flour 85% + SMR 15% + Gl 6% 89.5 14.5 16.0 20
Flour 85% + SMR 15% + Gl 9% 98.0 14.0 16.5 20

'SMR : Soymilk residue flour, "Gl : Vital gluten.
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Table 8. Amylogram data of the wheat flour with or without soymilk residues and gluten

Group Gelatinization Tem;‘x atMammm Max1mum
temp.(C) viscosity( C) viscosity(BU)
Control 60.0 92.5 740
Flour 95% + SMR" 5% 59.5 92.0 635
Flour 90% + SMR 10% 60.5 91.5 605
Flour 85% + SMR 15% 60.0 91.5 580
Flour 95% + SMR 5% + GI~ 3% 60.0 91.0 640
Flour 95% + SMR 5% + Gl 6% 60.0 91.0 600
Flour 95% + SMR 5% + Gl 9% 61.0 91.0 565
Flour 90% + SMR 10% + Gl 3% 60.0 91.0 570
Flour 90% + SMR 10% + Gl 6% 60.0 91.0 540
Flour 90% + SMR 10% + Gl 9% 61.0 91.0 500
Flour 85% + SMR 15% + Gl 3% 59.0 91.0 530
Flour 85% + SMR 15% + Gl 6% 60.5 91.0 480
Flour 85% + SMR 15% + Gl 9% 60.5 91.0 450

'SMR : Soybean milk residue flour, "Gl : Vital gluten.
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