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Studies on the Baking Properties of Wheat Bran

TomoMI TsuTsul and SETSUKO KANAI

Physical properties of wheat flour replaced with 5 to 20% of bran (WFRB) were
estimated and baking properties were estimated using WFRB. Water absorption capacity of
WEFRB increased gradually, but adhesive properties of WFRB decreased gradually as
bran level increased. Functional properties of water soluble fraction prepared from
WFRB decreased gradually as bran level increased.

Among the bread made from WEFRB, the bread made from wheat flour replaced with
5% of bran showed the highest loaf volume. The multiple regression analysis showed
that the hardness of dough(Xi) and water binding capacity of wheat flour(X:)were
totally correlated to the loaf volume of the bread made from WFRB(Y). And the

following multiple regression equation was obtained:Y=-10559.7+56.4379X1+107.745Xz.
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Table 1 Typical bread formula
Ingredient Quantity
Wheat 2008
Sugar 128
Salt 48
Skim milk 48
Dry yeast 4 g
Water 144ml
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Table 2 Centrifuge absorption of wheat flour

Wheat Wheat flour replaced with
5% of 10% of 15% of 20% of
‘flour bran bran bran bran
Centrifuge
absorption
(%) 79.1 80.6 82.8 85.0 88.6

Table 3 Chemical composition of water soluble fractions (WSF) from wheat flour

WSF from WSF from wheat flour replaced with
5% of 10% of 15% of 20% of
wheat flour bran bran bran
Protein (mg/ml) 1.4 1.4 1.4 1.5
Total sugar (mg/ml) 3.6 4.1 4.7 5.3




Table 4 Emulsifying Properties

of WSF from wheat flour

WSF from WSF from wheat flour replaced with
5% of 109% of 159% of 20% of
wheat flour  bran bran bran bran
Emusifying
activity 39.43 5.31 2.58 2.06 2.65 .
index (m*/g)
Emulsion
stability 1.43 1.00 0.68 0.55 0.48
index (min)

Table § Forming properties of WSF from‘ wheat flour

WSF from WSF from wheat flour replaced with
5% of 109% of 159% of 209% of
wheat flour  bran bran bran bran
Foam capacity
(% volume 380 304 279 266 256
increase)
Foam stability
(% foam 79.5 78.1 72.2 71.0 67.6
volume)
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Fig. 1 Muti-biting test of wheat flour

Table 6 Physical Properties of flour

Wheat flour replaced with

'Wheat |
59% of ~ 10% of  15% of  209% of
. flour . bran ‘bran bran =~ . bran - -
Hardness (2] 882  60.8 55.6 < 51.2. .. 39.6 -
| g (100%) = (68.9%) - (63.0%) - (58.0%) . (44.9%)
 Adhesi () 1064 90.4 77.4 73.6 - 69.4
. Achesivenessig (100%) - (85.0%)  (72.7%) (65.2%)

(69.2%)
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Fig. 2 Densitometric tracings of sodium
dodecyl sulfate extracts from wheat flour.
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Fig. 3 Bread baked from wheat flour replaced with 5 to 20% of bran.




Table 7 Loaf volume of baked bread

Wheat Wheat flour réplaced with
59% of 1094 of 159% of 209 of
flour bran bran bran bran
Weight of
baked bread (g) 293.3 291.6 292.8 294.2 293.9
Loaf volume (ml) 1238 1551 1506 1486 - 1218
Table 8 Hardness of baked bread
Wheat Wheat flour replaced with
5% of 10% of 159% of 209 of
flour bran ‘bran . bran bran
Hardness (kg) 0.70+0.1 0.44%=0.05 0.42+0.04 0.46%+0.09 1.20%+0.10
Table 9 Crumb color of baked bread
Wheat Wheat flour replaced with
, 5% of 1094 of . 159% of . 209 of
flour bran bran bran bran
L 73.81 68.6+2.3 67.96+1.5 65.14+0.2 58.15*+1.0
a -2.0 -1.3+£0.7 0x0.5 1.45i0.3 2.38%+0.4
_ b 15.0 11.9+0.9 12.4%+0.4 12.8%0.3 . 14.1+0.4
Color difference _ .
value vs. - . 6.1 6.7 9.6 16.3
control :

wheat flour 10% of bran

20% of bran

15% of bran

Fig. 4 Vertical cross—sections of bread.
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