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Effect of Bran Powder on the Quality and Microstructure of Whole Grain Breads

WEI Yi-min
(Institute of Food Science and Technology CAAS / Comprehensive Utilization Laboratory of Cereal and Oil
Processing, Ministry of Agriculture and Rural, Beijing, 100193, China)

Abstract: Wheat bran is an important source of dietary fiber for humans. Compared to regular bread, whole
grain bread differs in shape, texture, and taste, which affects consumer experience. Improving the taste and
texture of whole wheat bread is the main challenge in increasing the consumption of whole wheat products.
In this study, bread flour produced from strong gluten wheat varieties in domestic was used as raw material.
By adding different types and quantities of bran powder and utilizing a C-Cell image analyzer, the research
analyzed the impact of bran fiber on the microstructure of bread. It examined the changes in the bread's
microstructure, including its shape and internal structure. The results showed that bran fiber primarily

reduced bread volume by decreasing the thickness of bread cell walls, the diameter of air pockets, the number
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or area of air pockets, and the brightness of the bread. It also affected the sensory characteristics of the bread.

Improving the structure and mouthfeel of whole wheat bread is an effective way to increase consumer

satisfaction with whole wheat bread products.

Key words: bread; whole grain bread; wheat bran flour; microstructure
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Table 1

A S b PR A 25 57 B EPE (P <0.05),
2 H#REHH

TH & M F 3K R O T2 1k 451

T LA | WO 2 A T ARy, LA AR
JoF il ek A SR 1) A0 Kby AR R by 1) B AL R
WK L, HEMAEMARES &, Ky, ERRS =
AR & AR EZESR, 50 8. 20 HAIH
by 0T AT IE A RN B, RLAT 4 B AKX
Sy TERE G IR] Y AR S BRI T s 2k BB KL 4T 4
Rk 74.30%, 1 50 B3 A1 20 #5430 R 5.75%
1 4.60%.

50 ¥3. 20 AriE EOK 205000 65.2%F1
71.2%, FaEmE] 2k 27.5 min F1 25.9 min, JAF|#
SRR K HIm A S5 L EERAR (R 2). AR
P73 DS s AT i IR Aes i b i S QR (EN T i
FE I A Y AR, 551k AR

2.1

T B4 N K B2 40 O BB (L i

The physical and chemical properties of bread flour and bran powder

FE A B Mg S 2 (%/T3H) TR 53 1% EAREE (%THE) BEASE (%IRE) [aYEiERA
50 ¥ 5.75+0.35° 0.52+0.01¢ 11.76+0.21¢ 29.93+0.54° 97.29+2.27°
20 4.60+0.42° 0.59+0.03¢ 12.89+0.00¢ 32.41+0.16° 95.57+2.43"
4 ER A 8.20+0.57° 1.56+0.02° 14.48+0.02° 33.15+0.42° 94.59+0.58"
kA 74.30+0.28° 5.42+0.02° 17.22+0.55° - -
¥i{E 23.21%31.56 2.02+2.09 14.09+2.20 31.83+1.54 95.81+1.94
W2 70.20 4.92 6.00 3.90 5.04
5 R 135.98 103.25 15.64 4.84 2.02
T R R g SO0 E R, RS ORFFE AR 2Z5 BE (P<0.05), T,
Note: the “—” in the table represents characteristics that have not been measured or cannot be measured. Different letters in the same

column indicate significant differences (P<0.05), the same as below

x2 EEMIEEHB B REE
Tbale 2 The farinograph properties of bread flour
and bran powder

M Mok B RBoER g 5Bk WA
ZF #/% [Al/min  [A/min ISO/FU ICC/FU 5%k
508 652 2.3 27.5 33 13 46"
208 712 175 259 13 30 296
MEHF  69.2 3.8 3.5 84 105 56

1Al #2135 min B, 50 ¥R hiiBH f1 4,
B ARPAHBE Al 383 723 EU (% 3), 20 B
KR S8, i 590 EU; {H T 20 By EAT &
PR, R, &R AR A K,

®3 EEBMMEHKBEEMREFE (135 min)
Table 3 The extensional properties of bread flour
and bran powder (135 min)

TE: ISO——MEBrprifEfb H AR HE, ICC——E PR B R L
Db bl <o Ay PR XU 35000 TH M) O o L e B 55  (H

Note: ISO-International Organization for Standardization
ICC-International
standards. The “*” indicates that the flour quality value is abnormal
due to double peaks.

standards, Food Technology Association

[ESTTIIE VA (1112 R 39 NE DA I VA 5 S DA N 4 I 5 9 N 1A
#F S1/BU BFA/EU E/mm BUem® b ffilk
50 458 723 146 131 3.1 5

20 # 340 590 173 126 2 3.4
b 124 133 171 35 0.7 0.8
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Table 4 The effect of bran powder addition on the volume, weight and specific volume of whole grain breads

FET TR A s i Ak HFHRERETE(%TH) T A B /mL I A E /g L7/ (mL/g)

NERK 0% 5.75 (100.0) 815.00+21.79* (100.0) 267.56+1.11° (100.0) 3.05+0.08" (100.0)

50 By MEH 10% 6.00 (104.3) 806.67+20.82%(99.0) 271.62£2.45" (101.5) 2.97+0.07% (97.4)
ERH 20% 6.24 (108.5) 785.00+5.00° (96.3) 272.24+1.31* (101.7) 2.88+0.04° (94.4)
E A 0% 5.75(100.0) 815.00+21.79a (100.0) 267.56+1.11°(100.0) 3.05+0.08(100.0)

50 4 FRRE K 10% 12.61(219.4) 776.67+7.64°(95.3) 268.61+3.52°(100.4) 2.89+0.06" (94.8)
Ek B A 20% 20.04(348.5) 625.00+5.00° (76.7) 274.55+1.03% (102.6) 2.27+0.03° (74.4)
BE R 0% 4.60(100.0) 871.67+2.89 (100.0) 270.54+1.03° (100.0) 3.22£0.01° (100.0)

20 R 10% 11.57(251.5) 890.00+21.79* (102.1) 271.42+0.72°(100.3) 3.28+0.09% (101.8)
B Hr 20% 18.54(403.0) 676.67+10.41° (77.6) 278.18+0.93%(102.8) 2.43£0.03b (75.5)

I FFPARNG FERKAA BFEEZES (P<0.05), T,

Note: different lowercase letters within the same column represent significant differences (P < 0.05), the same as below.

RS HEBMANESHERERERETN

Table S The effect of bran powder addition on sensory quality elements of whole grain breads

SRR o Y/ s (ERES Ak SEiEe | M P

BB (%T3) (80 41) (541) (1043) (2043) (154)) (1043)

MBS 0% 5.75 63.0+£1.87° 4.4+0.55° 8.240.84° 15.6£2.30° 12.6+1.67 8.2+1.10°

50 ¥y HMEHD 10% 5 63.842.17° 4.2+0.45" 7.6£0.55° 16.6+0.55° 12.0+1.87° 8.0£0.71°
HEHD 20% 6.24 67.242.39" 4.8+0.45° 8.4+0.89° 16.0+1.87° 13.0+0.71° 8.2+0.84°

EREM 0% 5.75 63.0£1.87° 4.4%0.55° 8.2+0.84° 15.6£2.3° 12.6+1.67° 8.2+1.10°

50 ¥ A 10% 12.61 63.6£3.36" 4.0+0.71° 8.0+1.00° 15.8+0.84° 12.4+1.14° 7.4+1.14°
BB 20% 20.04 61.8+5.40° 3.8+0.84° 8.2+0.45" 16.4£3.21° 12.2+1.64° 7.6£1.14*

B 0% 4.6 64.2£5.67° 4.6+0.89* 7.4%1.14° 17.0£2.00° 13.0+1.00° 8.0+1.00°

20 ¥ R E K 10% 11.57 59.4+2.79* 3.240.84° 7.8+0.84° 15.4+1.52° 11.2+1.30 7.4£0.55°
K 20% 18.54 60.4+4.93" 3.4£0.55" 7.8+1.1% 17.0+1.00° 10.4+0.89° 7.241.30°

24 HEEMNHEEEWL fse R, PRI (% 6). W 50 KA
6] 50 My A GHERNS , S MmO, S LER . ALmR, =
FLBCE BT, AIESIEE B, Wi JRERERRR, ARSI A R
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Table 6 The effect of bran flours addition on microstructure (C-Cell) of whole grain breads

St Y AL 5 B JEL T N
TN /% SLEEA S K /% FLIRmE A% T /5 jiE 2 /o
— WINE/% L% 7% /mm KFLEEA SALTE Y% LI HEA % mm NS S 1%
EKY 0%  3.24+£0.38° 1.52+0.08° 4 782.33+£143.58" 49.27+0.72° 0.00£0.00°  0.40+0.01* 0.80+0.15° 132.47+0.89"
50 8 AHERHY 10%  3.90+0.34*  1.52+0.02° 4 717.00+130.28"° 49.00£0.40° 0.00+0.00°  0.41+£0.01* 1.26+0.19*® 128.00+3.25°
i)
AHERHY 20%  3.67+0.81*  1.57+0.12° 4 401.33+227.38" 49.53£0.76* 0.33+0.58"  0.41+£0.01* 1.63+0.63* 121.26+0.67°
S 41 3.6140.56  1.54+0.08 4 633.56+231.21 49.27+0.61 0.11+0.33  0.41+0.01 1.23+£0.50 127.24+5.18
R 0% 3.24+0.38* 1.52+0.08° 4 782.33+143.58° 49.27+0.72° 0.00+0.00*°  0.40+0.01° 0.80+0.15° 132.47+0.89"
o) FREZH 10%  2.90+0.23°  1.45+0.02° 4 822.33+93.83  48.80+0.17° 0.00+0.00°  0.40+0.00° 0.93+0.22° 109.55+0.54°
vl
FREZHY 20%  2.55+0.49° 1.27+0.03° 4 779.33+256.47° 47.70£0.40° 0.00+0.00°  0.38+0.01° 0.69+0.10°  97.15+1.61°
S 2.90+0.45 1.41+0.12  4794.67+155.67 48.59+0.81  0.00+£0.00  0.39+0.01 0.81+0.17 113.06+15.55
FRI K 0%  3.20+0.38*  1.66+0.04* 4 737.33£109.01* 50.47+0.51* 1.00+0.00*  0.41+0.00° 1.95+0.22° 127.28+1.23°
20 # BRI 10%  2.67+0.57*  1.55+0.11° 4 830.33£135.66° 49.73+0.55* 0.67+0.58*  0.41+0.01* 1.08+0.66" 106.92+1.62°
FE kY 20%  1.6240.31°  1.41+0.01° 4 414.33+7.77° 48.50+0.10°  0.00+0.00°  0.39£0.00° 0.92+0.52°  94.00+0.71¢
A 2.50+0.79  1.54+0.12 4 660.67+208.18  49.57+0.94  0.56+0.53 0.4+0.01  1.3240.65 109.4+14.57
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