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Making Quality, Crumbing Properties and Sensory Attributes
of Bread Containing Soybean Flour

Kazuko Osa and Atsuko Nakano

Faculty of Domestic Science, Nagova Women'’s University, Mizuho-ku, Nagova 467

Bread was made by a straight-dough baking process from wheat flour partially substituted with
cooked soybean flour (AS-K). The addition of soybean flour for making white bread reduced the bread
quality in such respects as loaf volume. The adverse effects were overcome by optimizing the water
content of the dough and the length of the 2nd fermentation period. The crumbing properties such as
the hardness and cohesiveness of bread containing 5% soybean flour were similar to those of white
bread (control), although the hardness of bread crumbs containing 10 % soybean flour was higher
than that of the control bread.

The sensory evaluation resulted in the bread containing 5% soybean flour being more liked than the
white bread. The development of staleness during storage in a refrigerator of bread containing 5 or 10
% soybean flour was suppressed slightly in comparison with the white bread, when staleness was
evaluated by the hardness, cohesiveness and rupture strength of the bread.
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Table 1. Effect of adding of soybean powder on the loaf volume and weightloss

B l Soybean Sovbean addition Loaf Specific Weight
reac
powder %] time fmin; \Ulumv \m]! loaf volume loss 1% 1
Control 0 _ 731125 4.9£0.2 15.5
AS-K (powder) 5 0 665+ 9 1.520.4 15.0
20 717132 4.740.2 15.0)
10 0 643+ 14 4.2%+0.1 15.0
2() 0’*40 4.5%+0.3 14.7

Each value represents the mean £S.D. of 3 samples.  AS-K (powder) was a dried soybean product
processed  from  steamed sovbean by Asahimatsu  Co. Ltd. The water content during
dough-making was 65% of the flour content. A second fermentation was done for 45 min.

Table 2. Effect of water content during dough-making on the loaf volume

Soybean Water Loaf Specific
Bread

powder %) content volume {(ml) loaf volume

Control 0 65.0 731+25 4.9£0.2

AS-K (powder) 5 65.0 717+32 4.7x0.2

66.6 729441 4.8+0.3

68.3 695+ 14 4.5£0.1

72.0 655+ 45 3.8+0.1

10 65.0 702440 4.5+0.3

68.3 72417 L7101

72.0 572+13 .6x0.1

The soybean powder was added to dough that had been kneaded for 20 min, and
the mixture was kneaded for another 15 min (method B, see text). A second
fermentation was done for 45 min.
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Table 3. Effect of second-fermentation period on the loaf volume

Soybean Second Loaf Specific

Bread (%) fermentation (min} volume {(ml} loaf volume
Control 0 45 740£30 4.9+0.2
60 76622 5.1%x0.1
AS-K (powder) 5 45 721+33 4.7+0.2
60 772+ 6 5.1%£0.1
10 45 709£35 4.5+0.3
60 72130 4.5+0.3
AS-K (granules) §) 45 690+ 21 4.5+0.1
60 176427 5.0%0.1
10 45 643£28 4.1%£0.3
60 7827 4.8%+0.2

Dough was made with the water content adjusted by method B.

Table 4. Physical properties of bread containing sovbean powder or granules

Texture*
Soybean  ——- -
Bread Cos Hardness i Rupture strength**
o) ‘ ‘ Cohesiveness S
{(X10" Pa) (X10" Paj
Control 0 2.74%+0.65 0.7440.32 7.96%1.38
AS-K (powder) 5 2.60£0.61 0.7540.25 8.13+1.81
10 3.62+2.03 0.71+0.12 T.64+1.72
AS-K (granules) 5 2.80%0.96 ). 72+0.20 7.87%0.49
10 3.1810.69 0.71x0.22 7.14%£1.50

Each value represents the mean + S.D. of 8 samples. * and ** Compressibilities are 60 %
and 99 %, respectively.
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Fig. 1. Sensory evaluation of the likeability con-
taining soybean powder or granules

, bread made from 100% wheat flour. Aand .bread
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Table 5. Sensory evaluation of the likeability of bread

containing soybean powder or granules

Total score

Soybean
Bread (0) A B ¢
(n=16) (n=U} in=14)

0 3

Control 33 0
5 41

AS-K (powder) ’ 50 N
10 48 22
5 og* 24*

AS-K (granules) 29
10 45* 20

Values of n are the numbers of panelists for tests A, B
In each test, the likeability of up to 4 kinds of
bread (control, containing 5 or 10% soybean powder, or
containing 5 or 10% soybean granules) was determin-
ed by the total scores. * p<0.05.

and C.
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Fig. 2. Effect of soybean powder on staleness
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