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Abstract

This study was conducted to investigate the effect of soybean protein isolate (SPI) on the baking qualities of
bread 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. The mixogram showed that water absorption of composite flour
dough blended with SPI extracted at pH 2.0 and 12.0 was higher than that of 100% wheat flour dough, and
mixing time was shorter than that of 100% wheat flour dough. No differences were found between the
composite flour blended with SPI at level of 5% and 100% wheat flour on the loaf volume of bread. The loaf
volume of bread made of composite flour blended with SPL, and SPI, at level of 10% was lower than that of
100% wheat flour, but that of SPI,, SPI,, and SPI,, which had higher emulsion capacity than SPI, and SPI,
was similar to that of 100% wheat flour. No differences were found between the composite flour blended
with SPI at level of 5% and that of 100% wheat flour on springiness, chewiness, cohesiveness, gumminess,
adhesiveness and hardness of bread. The composite flour blended with SPI at level of 10% was similar to
100% wheat flour on springiness, chewiness, cohesiveness, gumminess, adhesiveness and hardness of bread
except for chewiness, gumminess and hardness of SPI, and SPI,, which were significantly higher than that of

100% wheat flour (p < 0.05).
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Table 1. Baking formula based on v;heat flour weight

Ingredient Flour basis (%)
Wheat flour 100.0
Salt 1.5
Yeast, compressed 50
Water variable
Sugar 6.0
Shortening 3.0
NFDM solid 4.0
Dough conditioners 0.5
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Table 2. Chemical composition of wheat flour

Constituent Content (%, d.b.)
Moisture 13.9
Crude protein” 142
Crude lipid 1.0
Ash 0.6
Crude fiber 0.2

UCalculated by N(%)x 5.70.
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Table 3. Mixograph data for composite flour with soybean protein isolate

Mixing ratio Water Mixing Peak Peak Curve  Ascending Descending Mixing Height
of wheat flour absorption  time height area area angle angle tolerance after 7 min
and SPI (%) (min) (unit) (unit) (unit) ") ) (unit) (unit)
100:0" 59.2 32 5.7 31.2 72.0 17.0 7.0 93 4.8
95:5 SPL 59.2 1.9 58 16.1 68.6 47.0 8.0 7.8 4.6
SPI, 59.2 2.5 5.8 20.6 69.5 38.0 7.5 7.5 4.8
SPI, 59.2 29 5.8 27.5 70.4 23.0 12.0 6.3 45
SPL, 59.2 2.5 5.7 23.9 70.8 25.0 10.0 7.7 4.6
SPL,, 59.2 1.6 5.4 13.3 64.5 43.0 10.0 115 4.6
90:10 SPL, 61.2 1.8 5.1 12.6 61.6 48.0 50 11.0 4.5
SPI, 59.2 2.2 55 17.1 62.5 39.0 11.0 5.6 4.0
SPI, 60.2 3.0 5.8 24.3 64.9 33.0 14.0 5.0 43
SPlL, 60.2 19 5.6 15.2 65.1 46.0 11.4 5.4 38
SPI,, 61.2 1.3 5.2 8.5 59.3 61.0 6.0 8.3 42
YUsed as reference and made of 100% wheat flour.
Table 4. Color of cut loaves made of composite flour with soybean protein isolate
Mixing ratio of Hunter's color value Total color difference
wheat flour and SPI L a b (AE)
100: 0V 74.56+0.75> -1.06+0.04' 14.77+0.26 0.00
95:5 SPL, 70.52+0.69% -0.33+0.02° 16.99+0.12" 4.67
SPL, 73.64+0.81% -0.96+0.05" 15.29+0.09 1.06
SPI, 73.69+0.67* -0.65+0.03% 16.59+0.18* 2.06
SPlL, 73.6240.66" -0.38+0.05* 16.49+0.23° 2.07
SP1,, 73.88+0.83*" -0.42+0.02' 16.87+0.09°* 2.30
90:10 SPL, 72.91+0.71™ -0.254-0.04 17.40£0.25 3.21
SPI, 71.87+0.68 0.18+0.04" 16.60+0.36* 3.51
SPIL, 69.35+0.82° 0.44+0.03* 18.12+0.24" 6.37
SPL,, 71.86+0.69% 0.22+0.05 17.16+0.31" 3.82
SPIL,, 70.84+0.88° 0.01+0.02° 17.82+0.25° 4,93

"Used as reference and made of 100% wheat flour.

PStandard deviation.
ab,cdefgh,i,

Superscriptive letters in a column indicate significant difference at p <0.05 by Duncan's multiple comparison.
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Fig. 1. Cut loaves prepared from wheat flour-soybean
protein isolate blends (95: 5).

Fig. 2. Cut loaves prepared from wheat flour-soybean
protein isolate blends (90: 10).

Table 5. Baking data for wheat flour-soybean protein isolate blends

Mixing ratio Water Dough Loaf Loaf Specific loaf volume

of wheat flour Absorption  development volume weight
and SPI (%) time (min) (mL) ® mL/g flour  mL/g bread

100:0° 57.1 55 2,510+35” 576.0+8.9% 717 4.36

95:5 SPL, 57.1 4.5 2,495+ 42" 569.0+6.2% 7.13 4.39

SPI, 57.1 4.5 2,469+ 39" 549.2+8.5' 7.05 4.50

SPI, 55.7 45 2,494+ 28" 564.2+7.1% 7.13 442

SPI, 55.7 45 2,462+31" 573.0+11.9¢ 7.03 430

SPI,; 62.9 45 2,575+45" 588.94+12.2™ 7.36 437

90:10 SPI, 61.8 4.0 2,108+ 30° 591.4+7.7° 6.02 3.56

SPI, 57.1 4.0 2,340+ 27 555.54+9.57 6.69 421

SPI, 57.1 35 2,450+ 34" 574.2+8.1% 7.00 427

SPL,, 57.1 35 2,475+ 46" 594.9+10.3° 7.07 4.16

SPI,, 64.3 35 2,435 42" 603.0+8.6" 6.96 4.04

“Used as reference and made of 100% wheat flour.
PStandard deviation.
*hedfSuperscriptive letters in a column indicate significant difference at p <0.05 by Duncan's multiple comparison.
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Table 6. Texture parameters of bread made from composite flour with soybean protein isolate

Mixing ratio Texture parameters
of :/nt:;aaépfllour Springiness Chewiness Cohesiveness Gumminess Adhesiveness  Hardness (kg,)
100:0° 0.78+0.077*  0.12+0.02° 0.50+0.01" 0.15+0.02° -0.01+001° 0.30+0.03°
95:5 SPL 0.90+0.04° 0.13+0.01° 0.5240.01° 0.15+0.02° -0.00+0.01° 0.28+0.04°
SPI, 0.85+0.04° 0.1240.02° 0.51£0.01* 0.15+0.02° -0.004-0.01° 0.294+0.03°
SPIL, 0.78+0.03% 0.111-0.01° 0.46+0.02% 0.14+0.02¢ -0.02+0.01* 0.30+0.06°
SPI,, 0.72+0.05° 0.11+£0.01° 0.48-4-0.04b 0.15£0.02" -0.024+0.01* 0.31+£0.04°
SPIL,, 0.77+0.04* 0.08+0.01° 0.48+0.02™ 0.10+0.01° -0.02+0.01* 0.21+0.03°
90:10 SP, 0.77+0.03* 0.20+0.03* 0.47+0.02*f 0.26:+0.03° <0.03+0.01" 0.54+0.06"
SPI, 0.68+0.03¢ 0.09+0.02° 0.44+0.01* 0.14:£0.03° -0.0640.03° 0.31£0.06°
SPI, 0.841+0.03" 0.134+0.02° 0.48+0.01 0.16£0.02™ 0.01+0.01* 0.32+0.04°
SPI,, 0.74:+0.05¢ 0.11+0.01° 0.4610.02" 0.15+0.01° 0.03+0.02" 0.32+0.04°
SPI,, 0.81:£0.01™ 0.15+0.02° 0.48+0.01* 0.18:£0.02° -0.024+0.01* 0.38+0.03"

YUsed as reference and made of 100% wheat flour.
?Standard deviation.
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