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Abstract: In this study, wheat bran was modified by microwave irradiation combined with composite enzymatic treatment, and the
improved wheat bran was added to the high-gluten wheat flour to obtain wheat bran-containing flour with different contents of wheat bran for
the preparation of bran-containing breads. The results revealed that the residual lipase and lipoxidase activities in the improved wheat bran
decreased to 0 and 10.34%, respectively, with the crude fiber content decreasing to 3.21% and the reducing sugar content increasing to 3.79
9/100 g. Compared with the unmodified whole wheat bread, the modified whole wheat bread incorporated with different levels of improved
wheat bran had an improved bread crumb structure, a decreased (by 14.70%) endothermal enthalpy after 7 days of storage, increased contents of
ketone, carbonyl and aldehyde groups, increased  specific volume (by 26.40%) , decreased hardness (by 32.90%), and increased elasticity (by
6.90%). With an increasing amount of improved wheat bran for addition, the structure of the bran-containing bread became rough and porous,
the bread endothermal enthalpy decreased gradually, the contents of ketone, carbonyl and aldehyde groups in the bread increased, causing a
lowered sensory quality (darker bread, lower specific volume, higher hardness and lower elasticity) . Compared with the whole wheat bread with
16% of unstabilized wheat bran, the whole wheat bread incorporated with stabilized wheat bran had improved stability, storage properties and
texture.
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4000~400 cm™, BN 64 X, S Pi%E N 4emt,
1.3.8 %K Aarbw4is (SEM) #9mE

B BA TR TSR, S ARk,
BB & b R S TN S R 3T
G0 B AL ERUT (IR L R TBON B BE B P el 2
JE, JRORRE%L 1000 1. 28 Gomez 25 A k1771207
EIEL.
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Table 1 Bread sensory evaluation index
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Fig.1 The contents of lipase, fat oxidase, crude fiber in wheat
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Fig.2 The contents of reducing sugar in wheat bran were
changed after improvement
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Fig.3 Effects of pretreatment wheat bran addition on chemical
structure of bread with wheat bran
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Fig.4 SEM images of bread with bran were made with different
modified bran contents
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Fig.5 The core aging enthalpy of bran bread with different
modified bran loading during storage
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FRAEIKARREAR T Bk P A 4 &, S/ INRER Y
RS . A TENERAE T A SRNEE45 2K 5 A B
PAAARSEE G &R, PR RIER K R REK
PERCSR, /N R R A TR AR A S0 B 3 2 A i 4]
T 2 R A 57K 55, T X 28 S5 TR BB D 72
gy, PEE A AR AR . BEEMREE SR
(R hN, kR T A A P S B s, sk
2 RREEY, X SRS R -8, XARe R
TR ABE G K R & s, 420 i il & B
ST A H R R 1) — T 5 X 2 S 2L, T ]
TE R AN BB I (R PR ST AR I ARG 3, 5
FECT AR EERG 0 SRR

R2 SHEEBEENELER

Table 2 Color difference of whole wheat bread

. & 8% & LA
ad L* a* b* L* a* b*
Control ~ 78.35+150° 5.42+40.52° 18.32+152¢ 53.73+1.52° 12.35+1.50° 28.1+1.52'
WWB  65.25+1.51° 6.42+0.61° 19.90+1.81" 53.77+1.71°  13.96+1.10° 30.88+1.51°
WPB4  70.28+1.43° 556+0.42" 21.09+1.52° 53.78+1.53° 12.96+1.40° 31.49+1.55°
WPB8  69.42+1.30° 5.96+0.51° 21.25+153° 54.43+1.42° 14.64+1.21° 32.47+1.47°
WPB12 66.84+151° 6.61+0.42° 21.57+1.32° 54.67+1.31° 13.84+1.12" 30.90+1.23°
WPB16 59.80+1.30" 6.85+0.63" 21.60+1.21° 53.95+1.20% 14.50+1.53" 30.13+1.35°
WPB20 57.69+1.23% 7.74+0.74* 22.66+1.62° 55.94+1.54* 12.42+1.40" 28.30+1.52°
E: B2 P RE N EFERTEAREERF (p<0.05).
* 3 AHEEERNFRITNEESR
Table 3 Texture of whole wheat bread
g A Iy 3.1 mm IR wHLA% 4 /md
Control 200.01%1.51° 30.63+1.51° 0.46+0.02° 32.1241.52¢
WWB 630.2242.62° 25.62+1.62° 0.44+0.01° 62.62+1.41°
WPB4 244.21%2.33" 29.58+1.53 0.41+0.01° 31.60+1.53°
WPB8 266.50+2.51° 29.15+1.35" 0.32+0.02° 31.73+1.44°
WPB12 311.53+2.52¢ 28.88+1.54° 0.30+0.03° 43.73+1.62°
WPB16 423.3242.62° 27.38+1.25" 0.56+0.04" 45.011.42"
WPB20 500.03+2.43° 19.11+1.54° 0.58+0.01° 51.83+1.219

71



MK EmBHL

Modern Food Science and Technology

2019, Vol .35, No.11

4 EEFRKENELSESR
Table 4 Water-holding capacity of bread samples

HaeT 1dig 2 dig 3d/g 4 dfg 5 dig

Control 67.72+1.519 62.31+1.529 5836+1.43°  54.63+1.54°  52.41+1.25°
WwB 78.59+1.50" 74.58+1.30° 72.3041.54° 71.2141.42° 70.32+1.53"
WPB4 75.23+1.53" 70.29+1.53 67.92+1.63 65.65+1.50° 64.91+1.55
WPB8 76.13+1.41° 73.51+1.61° 70.16+1.32° 68.91+1.53° 66.24+1.36°
WPB12 76.95+1.32° 74.08+1.40° 72.26+1.21° 70.98+1.20° 67.32+1.24°
WPB16 77.21+1.40° 72.13+1.43° 70.36+1.33°  70.16+1.21° 68.10+1.13°
WPB20 79.98+1.5% 76.25+1.5° 74.99+15° 7351416 73.29+15°

28 FRKRBAFMEA G H AT LK

H % vl

251

20F g2

Lb%% / (mL/g)

_ \

Control WWB  WPB4 WPBS WPBI2 WPB16 W ol

6 SHEABLLENELER
Fig.6 Specific volume of whole wheat bread
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PRIk B s i B T AT 4R S B 2, REK
R I (4177 AR A TR R 70 T 1 B, 5 T
BIFFS7 N R, Sk e Aoz .

29 FE KB E XA B R E AR

P8

R AR PERIE S R . hE& 4 AL
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Table 5 Sensory evaluation of bread samples
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Control 15 5 5 5 5 10 15 15 15 8 98
WWB 10 4 4 4 3 8 10 13 10 9 75
WPB4 15 5 5 5 5 10 15 15 15 7 97
WPBS8 15 5 5 5 5 9 14 14 14 9 95
WPB12 14 4 4 5 5 9 13 14 14 10 92
WPB16 14 4 4 4 4 8 14 14 14 10 90
WPB20 13 4 4 4 4 9 13 13 1 10 85
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Fig.7 Slice the bran bread
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