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Table 1. Particle size distribution (%)" of domestic wheat bran

Mesh size

+60

+140 -140

‘Wheat bran 2693+ 1.61

25.53+0.95

37.34%3.62 9.5012.92

Y30 min sieving by a Ro-Tap sieve shaker.

Table 2. Baking formula for yeast-leavened bread based on ﬂdur

Table 3. Chemical composiﬁon (%) of domestic whole wheat and
wheat bran L . :

» Wheat bran

Ingredients " Flour basis (%) : Constitilent Whole wheat

Wheat flour, 14% mb 100.0 Starch . 62.49 22.30
Yeast, active dry 2.0 Protein (NX%.7) - 15.67 17.45
Sugar 6.0 Crude fat 207 391
Salt 2.0 Ash L 1.69 4.14
Shortening ‘ 30 Total dietary fiber 15.99 41.62
Non-fat dry milk , 3.0 B-Glucan 0.56 1.75
Water variable

aakg7)ol e & 30°CollM ISR 1.5°C/ming] FEEER
95°C7HA] 71EEAL 1587 fAI%E ¥ 1.5°C/min £52 50°C7}
A Wzralet. olde] amylogram curveE HA13le] T34
2%, HIAE, 500C YAHE 2 set backg 73T

Mixograph 3. 271&& FH7Ie 4r7iRd RE5EAELS
AACC WH(54-40A)° g}l 10-g Mixograph(National Mfg.
Co., Lincoln, NE, USA)E AH&-3le ZA315c}.

A w5, WrRge Ur1S 0~30% 7S el AT
AL AACC WH10-10A)9] A% WS (straight-dough
method)oll E3}H.0m Aol AMSE 71242 A&e] wig H]
£& Tuble 29 2t} YES Pin mixer(National Mfg. Co.,
Lincoln, NE, USA)E AR&-3t WIE3IU L 30°C, JUiFE
85%°NA 5587 12 HEE AT 1A} 2E F 32 200
g0 2 B3 roundingdld 25°C, U= 70%904 1027 &
e E 3T WES moulder & sheeting roll(National
Mfg. Co., Lincoln, NE, USA)YE A&-3l9 &Ko, 4
F 30°C, 85% uiFEolA 3887+ proofingdt F reel
oven(National Mfg. Co., Lincoln, NE, USA)& ©]&3}
218°Col Al 2087} baking 3FSIT).

ol TAWr}E. W baking F 141ZF B AT & &
A@F 98 73 (0F FARTEoR SHeH e o
2RE HAE colgd SN Wl Ee wo] 9w
(top crusty& Ui5-e] A whg Adksle] &L XA (Minolta
CR-200, Japan)S ©]€31] 243192 Hunter's L(BE), a
FHAE), (EFNE)FO R BASIT

wo] Hay 242 Azg WS 0mm FAZ A F
Aule] ol B3 the 5°Ce} 25°ColA AgE A= ¥
5l5 Texture Analyz;:r(TA-XTZ, Stable Micro Systems Co.,
USAYES AHg3e] 2331t} ola) AE 40mme] LFuly
probeZ AREEIF O 0.5 mm/secd] £E2 10mm7A| =3}
o St

o] Asrhs B, Z1F, WRA, 237, 1), S
71528 tisted oMy o= Hrtslrt.

DValues are means of triplicate determinations.

B B4, BAEHE SAS FA Z2a#S AMESHY
Duncan’s multiple test& A3} o8& FAFsIA.
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Table 4. Amylograph characteristics of wheat flour substituted
with different levels of wheat bran

Wheat bran  Gelatinization Viscosity (B.U.)
added (%)  temp. (°C) Peak Coolto 50°C  Set back

0 64.5 670.0 10974 4274
5 62.5 573.5 860.0 286.5
10 65.2 4525 710.0 257.5
15 67.5 407.5 625.0 217.5
20 67.5 342.5 542.5 200.0
25 67.5 208.5 482.5 184.0
30 69.0 280.0 450.0 170.0

DValues are means of duplicate determinations.

IREE dojmn FHIFEe] A 270l o-amylase
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Fig. 1. Mixograms of control flour (100% wheat flour) and control
flour substituted with different levels of domestic wheat bran.
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Fig. 2. Cross sections of breads baked from control flour and control flour substituted with different levels of domestic wheat bran.
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Table 5. Effect of domestic wheat bran on baking properties”
‘Wheat bran added (%)
0 5 10 15 20 25 30
Baking absorption (%) 62.5 62.5 64.0 64.0 65.0 66.0 67.0
Mixing time (min) 4.0 40 4.5 45 5.0 45 5.0
Loaf volume (cc) 948 783 700 625 548 495 428
Loaf weight (g) 151.5 152.0 154.4 155.1 157.5 159.5 160.1
Specific loaf volume (cc/g) 5.59 5.15 4.53 4,03 347 3.11 2.67

DValues represent the mean of six loaves.
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Fig. 3. Changes in hardness of breads baked from control flour
and control flour substituted with 15% domestic wheat bran
during 5-day storage at 5°C and 25°C.
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Table 6. Crumb and crust color” of breads substituted with different levels of wheat bran

Wheat bran added Loaf interior Loaf crust (top)
(%) L a b L a b
0 79.03 -1.51 9.05 49.36 17.48 30.38
5 73.02 0.24 11.03 49.17 17.35 29.75
10 70.45 1.53 13.12 48.19 1691 28.60
15 67.06 2.96 15.11 45.54 16.83 26.64
20 64.72 4.70 17.19 46.28 16.38 16.18
25 63.44 5.03 17.19 43.10 15.92 23.15
30 6242 6.00 18.15 41.57 16.13 21.85
"Hunter color values: L = lightness; a = redness or greenness; b = yellowness or blueness.
Table 7. Sensory characteristics of breads substituted with different levels of wheat bran®”
. Wheat bran added (%)
Sensory characteristics
0 5 10 15 20 25 30
Crust color 7.2° 6.2* 6.0° 5.9 2.8° 24 2.2°
Grain 79 7.6 6.8 6.9° 6.3® 5.7 54°
Crumb color 8.4 8.4* 6.5 5.5 4.1 36 37%
Texture 7.7 6.8* 6.6" 63" 4.7% 47> 4.1°
Flavor 74 6.8" 6.2* 5.6 4.4 3.9¢ 3.8°
Overall acceptability 7.1° 6.8 6.6* 6.3 47> 4.7% 4.1°

UMean values with the same superscript in a row are not significantly different (p<0.05).
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Quality Characteristics of High-Fiber Breads Added with Domestic Wheat Bran
Young-Tack Lee* (Department of Food and Bioengineering, Kyungwon University, Seongnam 461-701, Korea)

Abstract: Wheat bran, a milling by-product of domestic wheat grains, containing approximately 42% of the total
dietary fiber, was tested for the effects on bread-making properties. The amylograph peak viscosity and set back
values considerably decreased with increasing levels (0~30%) of wheat bran. Adding wheat bran somewhat increased
water absorption and showed no consistent effect on mixing time. Yeast-leavened breads were baked with wheat flour
with up to 30% of the flour substituted with domestic wheat bran. Adding domestic wheat bran exerted detrimental
effect on loaf volume and decreased sensory acceptability such as crust and crumb color, crumb grain, texture, and
flavor. Wheat bran decreased lightness and imparted red and yellow tint. It was suggested that domestic' wheat bran
could be substituted for wheat flour at levels up to 15% without significantly depressing bread quality in the
preparation of high-fiber bread. Crumb firmness of bread containing 15% wheat bran was significantly higher than
that of the control bread (100% wheat flour) and increased rapidly at 2~3 days during storage.

Key words: domestic wheat, wheat bran, baking properties, fiber bread
*Corresponding author



