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Study on baking quality improvement of multi-grain pre-blent bread flour
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Abstract: Objective: Improvement of the baking quality of the
multi-grain pre-blent bread flour. Methods: On the basis of the
previous study on the preparation of low glycemic index multi-
grain pre-blent bread flour with oat flour. chickpea flour and
wheat flour as the main raw materials, this study employed
single factor experiment and response surface methodology to
optimize the formula of the pre-blent bread flour. Results: The
optimal concentration of xanthan gum, gluten, maltose amylase and

ascorbic acid were 0.78 g/100 g, 3.42 g/100 g, 200.00 mg/kg and
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171.70 mg/kg. respectively. The specific volume and hardness of
the prepared bread were (2.21 +0.03) mL/g and (15.97 +
0.69) N, respectively, which were closed to the bread made with
pure wheat flour. The sensory evaluation results (including odor,
internal structure, taste and overall acceptability) of the bread
prepared from the multi-grain pre-blend flour were better than
that of bread made from pure wheat flour. Conclusion: The
formula of multi-grain pre-blent bread flour optimized by this
study can be used in industrialization.

Keywords: oats; chickpea; baking quality; optimization
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Table 1 Effects of concentration of xanthan gum on

quality of oat-chickpea multigrain bread

IR R

(10 % g+gH (mL g 1)
0.0 13.3040.70 95.71+0.41 2.424+0.04 7.20740.40
0.2 12.704+1.40 95.79+0.93 2.38+0.04 7.30740.30
0.4 12.204+0.90 95.86+0.79 2.39+0.02 7.50740.10
0.6 11.304+1.20 95.91+0.37 2.46+0.01 7.70740.20
0.8 10.6840.55 96.52+0.46 2.484+0.06 7.8040.20
1.0 11.924+1.49 95.67+£0.70 2.39+0.03 7.1040.20
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Effects of concentration of xanthan gum on the

bread

Figure 1

hardness of core during different

storage days
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Figure 2 Effects of concentration of xanthan gum on

water loss rate of bread with storage time
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Table 2  Effects of concentration of gluten on quality of
oat-chickpea multigrain bread

P e

(Eﬁiégg M /N mﬁﬁﬂﬁ(mfZ{)@ﬁﬁﬁ
0 13.3240.70 95.7140.41%> 2.4240.11 7.2040.40
2 12.8240.10 95.8840.65* 2.4640.05 7.3040.20
4 10.6640.70 96.82+0.67* 2.5140.09 7.80+0.10
6 11.354+1.75 95.7840.612> 2.4340.08 7.7040.20
8 11.934+1.18 94.4440.71? 2.4640.02 7.404+0.30
10 12.464+1.53 93.2140.63> 2.4540.04 7.3040.20
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Figure 3 Effects of concentration of gluten on hardness

of bread core during different storage days
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Table 3 Effects of concentration of maltose amylase on quality of oat-chickpea multigrain bread

2 ZF BB S

W /N W&/ % REIE
#/(mg - kg™ 1) (mLeg D

0 13.3240.70% 95.71+0.41 2.42+0.04" 7.2040.40

50 13.1640.49 95.44+0.97 2.534£0.05% 7.3040.20

100 12.9540.36% 95.69+0.32 2.6140.06% 7.4040.10

150 11.86+0.79" 96.12+0.46 2.70+0.04% 7.4040.30

200 15.134+0.96% 95.33+0.37 2.5740.03% 7.1040.10

250 15.434+1.57¢ 95.44+0.48 2.46+0.03% 6.9040.30
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2.6.1 XtHEALISAEEEE AR @Rl S AT RS 1 R
555 2 AR 0 B B AR Ak B R LI 5 A ) A T A
T RE AR A . AN ZE 25 B U A0S G o T ) T R I R s T A
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Figure 5 Effects of concentration of maltose amylase on

bread during different

hardness of core

storage days
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Table 4  Effects of concentration of ascorbic acid on

quality of oat-chickpea multigrain bread

NN = 7
hiﬁ?ﬁfﬁ“ /N Mﬁﬁ#%(mfi;” B
0 13.324+0.70 95.71+0.41 2.42+0.04 7.20%0.40
40 13.214+0.97 96.31+0.45 2.44+0.04 7.40%+0.10
80 12.76 +0.86 96.43+0.58 2.45+0.03 7.30%0.10
120 12.444+1.22 96.84+0.58 2.47+0.02 7.40%0.30
160 12.7540.67 96.64+0.38 2.434+0.02 7.20740.20
200 13.3140.88 96.45+0.37 2.444+0.03 7.1040.20
2.7.3  WHALEE I HER 4 AL R HTIR

i 7 e V6L A0 X R T SR L T B TR M 55 R R 1 0k T 5
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K FR P A I R L B I R B £ A A Ak K R A
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T — 2 B B9 BU IR 1l R X T AL R B — 2 R
ER . 256 L1448 b3 19 2 T . 32 2 DL T A2 0 L
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Figure 7 Effects of concentration of ascorbic acid on
hardness of bread core during different
storage days
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Figure 8  Effects of concentration of ascorbic acid on

water loss rate of bread during different

storage days
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Table 5

Response surface experiment design
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Table 6 Response surface method experimental design and results
AR A B C D /N fa e A B C D /N

1 —1 —1 0 0 17.85+1.83 16 0 1 1 0 17.81+0.81
2 1 —1 0 0 18.25+1.93 17 —1 0 —1 0 17.01+1.81
3 —1 1 0 0 18.86+1.75 18 1 0 —1 0 18.40+1.14

1 1 0 0 17.80+1.60 19 —1 0 1 0 18.45+0.70
5 0 0 —1 —1 18.05+1.16 20 1 0 1 0 17.89+1.08
6 0 0 1 —1 17.744+1.73 21 0 —1 0 —1 18.16£0.99
7 0 0 —1 1 18.01+£1.93 22 0 1 0 —1 18.68+1.68
8 0 0 1 1 18.02+1.15 23 0 —1 0 1 18.36£1.29
9 —1 0 0 —1 18.76 £2.05 24 0 1 0 1 18.12+1.75
10 1 0 0 —1 18.54+1.50 25 0 0 0 0 17.15+1.30
11 —1 0 0 1 18.37+£1.71 26 0 0 0 0 17.43+1.45
12 1 0 0 1 18.54+1.47 27 0 0 0 0 17.23+1.63
13 0 —1 —1 0 17.73+1.55 28 0 0 0 0 17.21+1.34
14 0 1 —1 0 17.82+2.09 29 0 0 0 0 16.98+1.00
15 0 —1 1 0 17.07+1.26

BT AR e BB R P <0.001, R BB EI R 3 W&, Hip
RAUT A 0.161 1>>0.05, R . 4 A4-A8 & 56T i Jiy {8 52 i
TR R/NRT 8 B>D>A>>C, B4 ek 4 &2 > i
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Table 7 Analysis of variance results of

regression equation

FERE FHA AdE By F {8 P {8
TR 79 230.88 14 5 659.35 9.01 <20.000 1
A 21.71 1 21.71 0.04 0.855 2
B 2 445.59 1 2 445.59 3.89 0.068 6
C 2.39 1 2.39 3.81E—03  0.951 6
D 198.37 1 198.37 0.32 0.583 1
AB 5 476.74 1 5 476.74 8.72 0.010 5
AC 9917.17 1 9917.17  15.79 0.001 4
AD 470.02 1 470.02 0.75 0.401 6
BC 1.094.95 1 1.094.95 1.74 0.208 0
BD 1517.88 1 1517.88 2.42 0.142 4
CD 253.61 1 253.61 0.40 0.535 4
A? 28 357.90 1 28357.90 45.14 <0.000 1
B? 9 038.46 1 9 038.46  14.39 0.002 0
C? 183.58 1 183.58 0.29 0.597 3
D2 35 437.17 1 35437.17  56.41 <0.000 1
®E 879554 14 628.25
AT 7718.09 10 771.81 2.87 0.161 1
4R 2% 1077.45 4 269.36

MARS 88 026.43 28

BedE, B & F & IE . BRI 0.78 g/100 g, & Bt ¥
3.42 g/100 g. 2 ZF B JE ¥y B 200.00 mg/kg, Bt I 1M fR
171.70 mg/kg, FEIZ A T HEAT 3 Y90 UESZ 56, T 45 1f 42
PR S bR JE S (15.97420.69) N, 432 30T JH 34 8000 1 5 17 60, L
2 4(2.26£0.16) mL/g. [k, & m iy i 3 46 £ 1k 1 24
R T A TR A9 14 B R AR S T T SE PR R R
3 i

5% 308 1 2 DA 22 38 30 R o O3 1 3 6 34 T LA o A
JEE AR BR L 00T T R T A I EE A T e R S O
N EE L 0.78 g/100 g AWK 3.42 g/100 g, 2% bk
TE R 200.00 me/kg, FLIRMER 171.70 mg/kg, Z &M T
T A0, B B A (15.974£0.69) N,
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