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Effects of Wheat Bran Particle Size on the Rheological Proper

Wheat Dough and Buns Quality
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Abstract: The effects of wheat bran particle sizes on the rheological property of whole at dough and buns quality with or without the
addition of complex enzymes (Glucose oxidasetPentosanase+Cellulase) were studied. The whole wheat flour was prepared by adding the
pretreated bran of different sizes (D5;=285.0, 186.7, 75.7 um) back to the refined flour, then the thermomechanical, alveograph, and fermentation

properties of the dough, as well as buns quality, were measured. The results indicated that with the decrease of bran size, the water absorption of

whole wheat flour increased; the stabilization time,| tena entability of dough were all decreased, but the dough malleability was

increased significantly. The effects of bran size on the d dough were quite the same as their influences on the dough in the
absence of enzymes. However, the addition of enzymes decreased the stabilization time of dough, whereas the malleability, expandability, and
fermentability were significantly improved.With the use of enzymes, the sensory score of whole wheat buns was highly increased. The whole
wheat buns prepared with medium bran size (Ds-186:7 um) presented better sensory quality in the systems either with or without enzymes, and

fine bran caused a significant decrease in buns quality:
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Table 1 The standard of the sensory score-of whole wheat steamed buns
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Table 2 The particle size of wheat bran, whole wheat flour and flour
ez KK S
Ay
/um AAK if 23 ik AL i3 mik
Dyo 191.0+5.9 225425 13.343.2 274428 203423 17.4+3 4 19.4+3.6
Dso ?\?in.l N 75.7£10.4 136.0+8.9 105.9+11.6 78.9+9.5 86.4+11.8
Dyy 2.4%14.6 42.5£24.8 260.7+34.6 294.0+27.6 286.0+28.9 199.7+28.7 164.7+15.4
\ % 3 TEBARIRIREZME Mixol ab B3
{ Table 3 The Mixolab parameters of whole wheat flour with different bran particle size
A ii BOKE/% AR /min - AZZE/min C1-C2/Nm C3/Nm C3-C4/Nm C5-C4/Nm
5 2
FH L 6840£022°  8.30+0.34° 10.68+0.45% 0.64+0.02° 2.00+0.02° 0.060.01° 1.4120.03°
=8 P 6940£0.15°  7.15+0.43° 10.28+0.36° 0.67+0.03™ 1.950.00° 0.07£0.00° 1.45+0.04
. 7020£030°  823+0.54° 10.10+0.38" 0.68+0.03™ 1.92+0.01% 0.09+0.01° 1.530.06"
. 6840£020°  8.57+0.41% 10.95+0.47° 0.70£0.02 1.94+0.03° 0.27+0.00° 1.30+0.03°
Aol 69.40+£0.15°  8.75+0.55° 9.47+0.56° 0.73+0.03 1.89+0.04% 0.25+0.02° 1.27+0.05¢
. 7020£024°  8.93+037° 9.18+0.68° 0.74+0.02° 1.86+0.03° 0.22+0.02° 1.27+0.03°
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Table 4 The alveograph parameters of whole wheat dough with different bran particle size
HE B AR P/mm H,0 L/mm W/10™4] P/L %
A 61.5+0.5" 33.2+0.9" 92.4+0.4° 1.88+0. 03° 50.6+0.65™
zh Pk 58.0+0.4° 55.4+0.79 115.3+2.1° .05£0.0 51.0+2.00™
mik 56.3+0.5¢ 60.3+0.6° 133218 0 0.93:006° 0.6+1.65™
A 63.4£0.6" 40.2+0.5° 11024105 | 1.58:002° 49.7+0.75°
Al 3k 56.9+0.8° 65.4+0.6° 124.4+2 4° 0.89+0.044 52.61.55%
mik 55.3+0.6° 74.3+0.8" 127.9+3.26 0.74+0.05° 53.4+0.95°
*5 TRIFRZEZEE 4B D HER
Table 5 The fermentation properties of whole wheat dough wit&ent bran particle size
A H AR Hm/mm h/mm (Hm-h)/Hm/% H’m/mm Total volume/mL
it 30.7+0.9° 27.3+0.86° 11.03.1° 123.249.8° 2573+123°
=) LN 31.0£1.5° 27.1+1.0° 9.1£0.5% 122.7+10.4° 2607487
mik 27.6+1.1¢ 5115 123.9+13.5" 2729+134°
7 413423 9.0+0.7%® 130.348.6" 2705+57°
Aoty GiE 3 40.9+1.0° 8.8+1.2° 132.1+11.5° 2789+103%®
mik 40.00.1° 6.7£2.2° 132.0+18.2° 2866+67°
b 150
120 -
g 90+ ¢ — FHEk
£ - -k
E 6ol - - - ik
—— A Ek -+
20 — - ki
- - YHEkHG
0 3I0 6I0 9|0 12|0 15|0 léO 00 3I0 6I0 9|0 12|O 15|0 léO
t/ min t/ min

1 FEFRENEESEZHEFALE (a) MSEFKEHZE (b)
Fig.1 The fermentograph (a) and Gas release curve (b) of whole wheat dough with different bran particle size
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Fig.3 Effect of bran particle size on the hardness of whole

nEk

wheat Chinese steamed buns
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Table 6 The sensory score'of whole wheat Chinese steamed buns of different bran size

kSR 18 K@M TR AL a3
; 21.9¢12°  5.0+0.0°  5.0+0.0° 9.5+0.3¢ 5.5+0.2¢
22.0£1.5°  5.0£0.0°  5.0£0.0°  10.5:0.3¢ 6.0+0.2°
mik 203+1.2°  3.4+0.8°  3.3+0.5° 11.5+0.3° 5.540.4¢
Ak 25.0£0.0°  5.0+£0.0°  5.0£0.0°  13.0+0.5° 9.5+0.3"
Lie 3 25.0£0.0°  5.0+0.0° 5.040.0 14.5+0.5 10.0+0.0
mik 25.0£0.0°  43£04°  41£05°  14.0£0.2° 8.0+0.6°
KK AR ylcd i3 A R Ak ok B
HZK 8.0£0.5°  8.0+£0.5°  3.5£0.5° 4.0+0.5° 3.5+0.3" 74.0+1.24
zh Pk 8.0£04>°  75+0.6°  6.0+05° 4.5+0.5 4.5+0.0° 79.042.7°
mik 6.5£0.59  7.0£04°  8.0£0.5° 4.0+0.3° 4.0+0.3% 73.5+3.14
HFK 9.5£0.6°  8.0+£0.5°  6.0£0.3" 4.5+0.8a 4.5+0.2° 90.0+1.5°
Pl Pk 9.0£0.6°  8.0+0.6°  8.0x04° 4.5+0.4° 4.5+0.4° 93.5+1.8°
ik 8.0+04°  6.0+04°  8.0+0.4" 3.5+0.3° 3.5+0.6 84.0+4.2°

AHFFRLE 1 22 BRRLAR NS 2% 1 S it 22 181 [4]
TATRFVE S A2 VSR I R R . BRI, %2
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