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Abstract: The effect of different wheat gluten content (5%, 10%, and 15%) on the rheological properties of high content (50% wheat flour
replacement rate) buckwheat dough and the quality of Chinese steamed bread (CSB) were comprehensively studied in this paper. Based on
mixed dough with 10% wheat gluten and the reference (pure wheat flour) dough, the mechanism of the action of wheat gluten on the
improvement of the rheological properties of mixed dough and CSB quality was further studied using scanning electron microscopy and Fourier
transform infrared (FT-IR) spectroscopy as well as by analyzing chemical interactions in the dough. The results indicated that the addition of
10% wheat gluten increased the disulfide bond content of buckwheat-wheat dough, changed the chemical interactions (ionic bond and hydrogen
bond content and hydrophobic forces), changed the gluten protein conformation, and improved the microstructure of mixed dough.
Consequently, the pasting properties of mixed flour, the farinograph and extensograph properties of dough, the specific volume and springiness
of CSB, and the pore structure of CSB core were improved, but the quality was still not equal to the quality of pure wheat steamed bread,
suggesting that the addition of high levels of buckwheat flour does not merely dilute the gluten protein.
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Table 1 Physicochemical indexes of raw material powder
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Table 2 Influence of wheat gluten on protein and gluten content of mixed powders

D PRANTRATE /Y EQ A 3/(g100 g) REHAE(100g)  FEBHEE/(100 g)
AR 9.16+0.11° 31.3340.14b 10.3620.06°
Taum 11.37+0.13¢ - -

5 14.8040.25° 18.98+1.91° 6.04+0.08°
10 16.7840.64° 32.1040.20° 10.760.38°
15 18.80+0.21° 47.2240.40° 15.68+0.48°

E ORRREA S, MEAFHEATRRE, R AR FERTARERER (p<0.05), TR
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Table 3 Protein composition analysis

S F/(g/100 g & i) HEG &g BEEE G A%
<) 26.00+4.58" 14.95+£1.29° 25.63+0.15 33.4343.44°
FEeh 45.3442.63" 19.8842.64" 13.0420.88° 21.74+0.88"
B 10%5- Iy 6 oy 25.00+0.33 16.03£1.79° 30.43+0.74° 28.55+1.38a"
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Table 4 Influence of wheat gluten on pasting properties of mixed powder

BN BAE Y% Y-8 46 /P FIRAA/CP =) 4 {#/cP Y-{E A 18] /min e/ C
AL 2276.00+118.79% 875.50445.96" 1105.50453.03% 6.2340.05" 69.78+0.60°
T 2584.50+17.68" 496.0045.66° 1485.50427.58° 6.20+0.00™ 71.78+0.11°

5 2438.50+£122.33% 446.5+44.55° 1363.504+28.99% 6.17+0.05a> 71.83+0.04°
10 2066.00+86.27% 323.00422.63° 1185.50438.89% 6.10£0.05° 72.1520.57"
15 1901.00+4.24¢ 282.50+7.78° 947.50+143 .54 6.13%0.00* 72.58+0.04°
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Table S Influence of wheat gluten on the farinograph properties of mixed dough

eSS MU0, IXUEARR T R EE, BHEE
FIAZE A3 2 B BT ThT RS R PO S -0 B

B TAE /% BAKE % & B s 14 /min @ F)A%5% i 18] /min 354 /FU
ABBLE 59.85+0.07 2.000.00° 4.5040.03 86.05+0.92°
=L 57.10+0.38¢ 3.1840.06° 3.7940.32%¢ 81.2542.76™

5 64.2042.53¢ 4.2040.17° 3.1040.14¢4 70.02+6.48™
10 67.7040.42" 4.53+015" 3.47+0.25% 68.00£1.56°
15 71.23+0.44° 5.47+0.33" 4.30+0.28" 70.37+0.93
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Table 6 Influence of wheat gluten on the extensograph properties of mixed dough
BRI RARFAFFE 1/BU AP/ mm
HnE/% 45 min 90 min 135 min 45 min 90 min 135 min
P 478.00£4.24*  527.50+34.65°  468.00+4525° 176.50+3.54° 146.0049.90°  156.50+6.36"
g=4=] 147.008.49° 152.0049.90°  141.00£11.31° 90.50+3.54° 101.5046.36"  100.50+13.44°
5 1450043536  179.00+4.24° 172.5046.36° 101.50£19.09°  115.00:£0.00° 98.50+2.12°
10 184.50+43.13°  249.00+14.14°  295.00+46.67° 141.00£2.83°  130.50£12.02°  107.50+3.54°
15 207.50£13.44°  383.00+£24.04°  459.00+36.77° 147.50£3.54®°  132.00£18.38"  108.50+4.95°
BRI IR AR FEAF P 45)/(BU/mm) figdt/om’
AE /% 45 min 90 min 135 min 45 min 90 min 135 min
Pl 2.70+0.14% 3.60+0.00° 3.05+0.78% 98.00+1.41° 98.00£11.31°  84.00+£11.31°
4= 1.65+0.07 1.500.14° 1.40+0.28° 16.50+0.71° 18.50+0.71° 16.00+1.41°
5 1.45+0.64° 1.600.00° 1.75+0.07° 21.00:£0.00° 27.00+2.83° 23.00+1.41°¢
10 1.30+0.28" 1.95+0.07° 2.75£0.49™ 34.00+7.07° 40.00:£0.00" 38.00+7.07°
15 1.40+0.14° 2.95+0.64° 4.20+0.14* 40.50+2.12 58.50+6.36" 61.00+£5.66"

24 ARHATE LR RN

1] La 750, ORI T 386 K22 r@ sk i b
75, UBHO RGN 15%0, FEATT DAk R| SR
SABLELZE, B b B R R R A

R, ATUE MBEE S BB AR RGN, 12k A

FESEIBHTHE R, FEL ORI 15%IN A PRI,
VRS BIIE OR,  IXAT g5 1T AT T i 1
LRRLE], S o R HAR L [ I A 5%

143



DR EmRH Modern Food Science and Technology 2016, Vol.32, No.8
a 25 i P HRIEE
20
5 3
— -
g 15
{ij 1.0F
05}
500
0.0
Z A s 5 10 15
s 400
A IUR S I / %
b 4s00 11.00 300
4000
10.98 200
3500
23000+ 1096 o 100
2 2500 R
= i 40.94 0
2000
40.92 k o
1500 - —AEAL B 5 Gl i
1000 0.90 PR o WETECLY T o WATES
. T - )
ZHA A 5 10 15 2
BRI / %

Bl 1 ARTMXTE kR AR
Fig.1 Influence of wheat gluten on steamed bread quality
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Table 7 Typical features of steamed bread pore distribution

obtained by image analysis

Bk E o Tl ALk B AR
RS/ 5
1% @ A%/mm 7 K6 A80/%
ARBLE 127.00£11.31  28.01+1.82 18.19+0.45
245 160.00+4.24 39.86+3.74 32.67+2.20
5 168.00£11.31 31.54+0.86a 27.17+2.62
10 161.00£9.90 28.54+4.25 23.67+4.96
15 170.00+2.83 25.43+1.87 22.17+1.24
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Fig.2 Conversion, identification, and analysis of CSB pore

distribution images
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Fig.4 Effect of wheat gluten on gluten protein structure in

mixed dough
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Table 8 Relative content (%) of the secondary structure of

gluten protein in mixed dough

@ parE A a¥Eik pEEA
%4 1% /% 1% 1%
RBBLL 17444026 2627+0.57 31.66£0.56 24.64+0.25
e 10%

+ + + +
PN 18.41£0.20 26.36+0.05 30.63+£0.23 24.62+0.14
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Table 9 Influence of wheat gluten on the disulfide bond content

and chemical interactions in dough

il S-S BEM A4t BRKA
fumolg)  Ag/L) (gL) AL
ABB4E 27.59+1.19*  0.36+0.06° 1.51+0.16* 6.63£0.32*

TE 10.35+0.30°  2.76+0.03° 0.51+0.03° 4.00+0.16°

A 10%

+ 2 + b + b
PN 3.35+0.16° 0.70+0.04° 4.87+0.06

25.3240.96°
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