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Effect of compound hydrocolloid on the rheological properties

of dough and the quality of whole-wheat bread
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Abstract: Whole wheat bread was made with the mass ratio of
whole wheat flour to wheat flour of 7 : 3. The optimum formula-
tion of the compound glue for whole wheat bread was screened by
using Konjac gum, Xanthan gum and Sodium stearoyl lactate as
hydrophilic colloids and emulsifiers. The parameters of flour
curve were taken as criteria, and the single factor test and re-
sponse surface optimization test were carried out. The results

showed that the powder quality index was 129 mm after adding
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Konjac gum 0.47 % . Xanthan gum 0.07 % , and SSL 0.12% to the
flour. When applied to the whole wheat bread making process,
the specific volume of whole wheat bread was 4.46 cm?®/g, which
was better than that of blank control groups of 3.37 cm®/g, and
the water content, hardness, elasticity and chewiness at different
storage times were all performed well, with the aging rate de-
creasing significantly, and the sensory quality greatly improving.
Keywords: whole wheat bread; hydrophilic colloid; dough rheolo-

gy; powder quality index; specific volume; texture
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Figure 2 Influences of konjac gum on dough rheology
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Figure 3 Effects of xanthan gum on dough rheology
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Figure 4 Effect of SSL on dough rheology
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Table 1 Response surface factor level table %
i A KGM B # C SSL
—1 0.30 0.04 0.08

0 0.40 0.06 0.12

1 0.50 0.08 0.16

Fz 2 W RE AL R R R A
Table 2 Response surface optimum design scheme

and response value table

= A B C FQN/mm
1 0 0 0 127
2 1 —1 0 120
3 —1 —1 0 115
4 0 0 0 126
5 1 0 —1 119
6 1 0 1 118
7 0 1 1 119
8 0 1 —1 118
9 0 —1 1 118
10 0 —1 —1 118
11 —1 0 1 116
12 —1 0 —1 115
13 —1 1 0 118
14 —1 0 0 120
15 1 1 0 119
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Table 3 Test regression equation anova table

KW CEHAM O AWME ¥ FE P{d IE
R 160.17 9 17.80 116.95 <C0.000 1 % *
A 20.00 1 20.00 131.44 <C0.000 1  x x
B 1.13 1 1.13 7.39  0.041 8 x
C 0.13 1 0.13 0.82  0.406 3
AB 4.00 1 4.00  26.29  0.0037 % x
AC 1.00 1 1.00 6.57  0.049 8 x
BC 0.25 1 0.25 1.64  0.256 2

<20.000 1 * %

B? 45.21 1 45.21  297.10 <<€0.000 1 = *
C? 73.74 1 73.74 484,57 <C0.000 1  x x
C®E o076 5 o5
e 3L 0.26 4 0.07 1.30 0.094 9 A2
afi iR 2% 0.50 1 0.50

MBI 160.93 14

T PAE<<0.05 UF B FH, LS« "FaR 45 PH<<0.01 fRF
W B L * x "RIR .
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Figure 5 Contour plot a and response surface plot b of the effects of konjac gum and
xanthan gum on powder quality index
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sodium stearoyl lactate on powder quality index
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Table 4 Determination results of specific volume value

of bread added compound gum
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Figure 8 Determination of water content in bread mixed

with compound gum at different times
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Table 5 Texture determination results of bread mixed with compound gum at different time intervals
i8] /h FE fifi i/ PPk NELIgE 1% / g

FHAME 376.034+2.85 0.46540.021 223.9241.35

’ 42 W JisE 4 22 hi Al 205.924+1.79 0.45540.018 149.06+0.96

Y= ENTED) 439.2341.27 0.343£0.013 264.3041.05

o G AR 234.814+1.50 0.383£0.011 171.81+1.29

2 HA M 549.454+2.50 0.25240.011 316.824+1.07

1 5T e 4 2 T A, 272.834+1.80 0.30540.005 189.15+1.08

25 2L T 638.1242.17 0.1660.005 364.28+£2.33

" 5 i 4 27 T 326.60+1.00 0.27240.003 210.65+1.64
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Figure 9 Sensory scoring radar map of bread mixed

with compound gum
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