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Abstract

This study was undertaken to develop the optimum baking formular and process in making the improved soy-wheat
composite breads fortified with soy flour, which has been known for a source of biologically active phytochemicals and for
more vegetable proteins as well. The effects of the addition of soy flour on a rheological properties of dough, on the sensory
characteristics of breads, and on the possibilities of commercialization of these functional breads were investigated. As the
added amount of soy flour increased, water absorption, development time and the weakness value of dough were increased,
but dough stability were decreased in the farinograph. In the extensograph, the more soy flour was added, the less the
extensibility and the resistance to extention were shown. As the amount of soy flour increased, gelatinazation point was
increased in the amylograph, but the maxium viscosity was decreased. As the added amount of soy flour was increased, b
value(yellowness) was obviously increased, L value(lightness) was slightly decreased. However, a value(redness) was not nearly
changed in the color of cut loaves. In sensory evaluation, the more soy flour was added, the less the external, the internal
characteristics and the eating qualities were shown. Accorting to the addition of soy flour, the toughness and the brittleness
tended to be increased proportionally. The dough of 10% soy-wheat composite flour(SF10) was the most favorable on the
baking performance.
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Table 1. Baking formula of soy-wheat composite flour
. Bakers’ Level of soy flour(%)

Ingredient mio() 0 5 10 20 30
HWF 100~70 100 95 90 80 70
SF(2) 0~30 - 50 10 20 30
Compressed yeast| 3.0 30 30 30 30 30
Sugar 6.0 60 60 60 60 60
Salt 1.8 18 18 18 18 18
Shortening 4.0 40 40 40 40 40
Yeast food 0.1 01 01 01 01 01
Non fat dry milk] 2.0 20 20 20 20 20
Water 62 62 62 62 62 62
Name of group SF) SF5 SF10 SF20 SF30

(1) Al ingredient percentages were based on soy-wheat
composite flour.

(2) 5, 10, 20 and 30% of soy flour were added to the wheat
flour up to total 100%. HWF, hard wheat flour ; SF, soy
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Table 2. Farinographic characteristics of soy-wheat composite
flour

Name of DT Swb. Elas. Wk VV. Ab  ArT
gowp (min) (min) BU) BU) () (%) (min)
S 50 201 120 25 80 653 20
SF5 55 20t 120 27 77 661 35
SFI0 60 18 110 40 74 619 45
S0 65 16 110 45 67 705 60
SF0 75 15 100 55 62 730 80

Ab. : water absorption, ArT. : amival time, D.T. :dough development
time, Stab. : stability, Elas. : elasticity, Wk : Weakness, V.V.:
valorimeter value.

Fig. 2. Farinograms of soy-wheat composite flour.
A : SFO, B : SF5, C : SF10, D : SF20, E : SF30
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Fig. 3. Exensograms of soy-wheat composite flour.
A : SFO, B : SF5, C : SFI0, D : SF20, E : SF30
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Table 3. Extensographic characteristics of soy-wheat composite
flour

Name of Arealent) Resistance(BU)  Extensibliy(rum)
group  45min 90min 135min 45min 90min 135min 45min 90min 135min
SR 1142 1351 1573 480 640 750 175 155 151
SFS 1035 1240 1302 460 620 600 154 145 146
SFI0 942 1121 1143 450 600 580 142 135 138
SF20 752 974 881 410 580 560 125 120 121
SF30 657 750 826 400 540 520 107 100 95

Fig. 4. Amylograms of soy-wheat composite flour.,
A : SFO, B : SF5, C : SFI10, D : SF20, E : SF30
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Table 4. Amylographic characteristics of soy-wheat composite
flour

Name of group S.T. (C) GT (C) MVT (C) MV. BU)

SR 250 62.0 915 615
SE5 250 62.5 910 565
SF10 25.0 63.9 91.0 395
SF20 250 64.5 90.0 340
SF30 250 65.8 89.2 270

S.T. : starting temperature, G.T. : gelatinization temperature,
M.V.T. : temperature at maximum viscosity, M.V. : maximum
viscosity.
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Table 5. Color of cut loaves made from soy-wheat composite
flour

Name of group L (Lightness) a (Redness) b (Yellowness) AE

SR 785112026 -184£010 7611042  21.03%014
SE5 7626142 -177T007 9847036 23751104
SE10 75011120 -154£008  1140+145 24363079
SER20 74561120 078011 13661040 26301093
SF30 BI/ELE 0291017 18371068 29431086

L, Measures lightness and varies from 100 for perfect white to
zero black; a, Measures redness when plus, gray when zero and
greenness when minus; b, Measures yellowness when plus, when
zero, and blueness when minus.

AE(color difference) : V' ( L, — L)%+ (a,—a) 2+ ( b,—b) "
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Table 6. Sensory evaluation data of bread made from
soy-wheat composite flour

contents perfect score SFO SF5 SF10 SF20 SF30
external
crust color 5 5 4 4 3 2
symmetry 5 5 5 5 3 3
crust character 5 4 4 4 4 3
volume 5 5 5 4 3 2
internal
grain 5 5 4 4 3 3
texture 5 5 4 4 2
crumb color 5 5 4 4 3 3
eating qualities
taste 5 4 4 4 3
flavor 5 5 4 4 3 3
mastication 5 5 4 4 3 2
Total 50 47 43 41 33 26
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