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Effects of microwave treatment of wheat bran on gluten quality and
rheological properties of whole wheat flour
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ABSTRACT: Objective To investigate the effect of microwave treatment of wheat bran to inactivate enzymes on
gluten quality and rheological properties of whole wheat flour. Methods Using medium-high gluten wheat as raw
material, the bran was microwaved and then added to wheat flour to prepare whole wheat flour. The bran moisture
content, microwave processing time and bran thickness 3 variable factors were set, two of the variable factors were
fixed, and the influence of another variable factor on the gluten properties and rheological properties of whole wheat
flour was explored. Results The moisture content of the bran had significant effect on the wet gluten content and
gluten water absorption, as well as the dough formation time, water absorption, stabilization time and weakening
degree. The microwave treatment time had significant effect on the wet gluten content, water absorption, stabilization
time and weakening degree. The thickness of the bran had significant effect on the dry gluten content, dough
formation time, stabilization time, weakening degree and flour quality index. Conclusion The order of influence on
the gluten quality and rheological properties is the moisture content of the bran>the thickness of the bran>the
microwave treatment time.
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Table 1 Bran processing conditions

Gy AR BRBOKS &% BZRER em
A 120 13 2.0
B 120 14 2.0
C 120 15 2.0
D 120 17 2.0
E 120 20 1.0
F 120 20 L5
G 120 20 2.0
H 120 20 2.5
I 120 20 3.0
J 60 14 2.0
K 90 14 2.0
L 150 14 2.0
M 180 14 2.0
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Table 2 Effect of bran moisture content on gluten quality of whole wheat flour
G5 K2 Ko 5 /% g AL BEEE Al /s BRI /em BT R/ THGSE/% WHTOKER%  wiTEE
A 13 120 2.0 3.3140.02¢ 1.18+0.04° 180.5+3.5° 62.6+1.8°
B 14 120 2.0 3.52+0.03% 1.2140.08* 190.9+6.0° 64.3+3.9
C 15 120 2.0 3.48+0.06° 1.2240.03" 185.2+3.5° 63.0+2.4°
D 17 120 2.0 3.3940.04° 1.20+0.05° 182.5+2.8" 58.4+2.0°
G 20 120 2.0 3.38+0.04¢ 1.2240.04° 177.0+5.7° 62.0+2.5°
H:a. b, ¢ HARRFEFMRFE A B E 257 (P<0.05), TR,
F3 UK IBRT )T £ 38 E A R AN
Table 3 Effect of microwave treatment time on gluten quality of whole wheat flour
T WAL PR A] /s BREOK S R/%  BREE/om  BEAHEE/% THEHESE/% HHBKE%  EHTER
] 60 14 2.0 3.33+0.04¢ 1.20£0.04° 177.5+7.4° 63.9+3.0°
K 90 14 2.0 3.45+0.04° 1.23+0.03° 180.5+8.9" 62.7+4.4°
B 120 14 2.0 3.52+0.03% 1.21£0.08° 190.9+6.0° 64.3+3.9*
L 150 14 2.0 3.54+0.02% 1.24+0.03" 185.5+4.2" 61.7+2.5°
M 180 14 2.0 3.56+0.01° 1.23+0.13° 189.4+8.3" 62.1+1.8°
x4 HEEEMNEEZHEH SR
Table 4 Effect of bran thickness on gluten quality of whole wheat flour
gy BKEJEE/om Tlip A 3T ) /s B E/Y%  WMIEAIT Y% THASER/% EHRKR% AR
E 1.0 120 20 3.26+0.07° 1.14+0.01° 187.0+£5.7° 62.140.6°
F 1.5 120 20 3.25+0.13" 1.15+0.05° 182.6+5.0° 62.443.0°
G 2.0 120 20 3.38+0.04° 1.22+0.04% 177.0£5.7° 62.0£2.5°
H 25 120 20 3.4140.06° 1.2040.02° 184.2+8.5" 61.9+6.5
I 3.0 120 20 3.3240.03" 1.1840.03° 181.4+7.0° 64.4+2 3
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Fig.l Effect of bran moisture content on weakening degree
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Fig.2 Effect of bran microwave treatment time on the degree of
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Table 5 Effect of bran moisture content on the rheological properties of whole wheat flour

g EREOK Sy ?“ﬁﬁ‘iﬂiwﬂ BRERIRE aFENKs B RETT IR A WK dik FRUERTR] R B AR AL
T/ % HiF i) /s /cm /% /min /FU /mL /min /mm

A 13 120 2.0 13.69 3.845£0.120°  503.0£7.1°  70.2£0.2"  3.175+0.050° 55.5+2.1°

B 14 120 2.0 12.96 3.680+0.141°  487.5+2.1"  68.4+0.3°  3.300+0.085 60.5+2.1°

C 15 120 2.0 12.86 3.535+0.021°  497.5+7.8"  68.0+0.3° 3.205+0.219" 59.5+4.9°

D 17 120 2.0 13.36 3.425+0.064°  492.5+4.9"™  68.1+0.1°  3.085+0.050" 60.5+3.5

G 20 120 2.0 13.49 3.445+0.050°  484.0£5.7°  67.4£0.2° 2.945+0.050° 57.542.1°
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Table 6 Effect of bran microwave treatment time on the rheological properties of whole wheat flour
P TR b B K BRERIREE 2Kk T B B[] e KAA R W 7K 2 a1t [a] o A
i []) /s /% /em 1% /min /FU /mL /min F8%0/mm
J 60 14 2.0 13.17 3.850+0.028"  502.0+5.7  67.2+0.1°  3.050+£0.028°  56.5+2.1°
K 90 14 2.0 12.99 3.995+0.247°  509.5+6.4*  68.3+0.2° 3.130+£0.156°  57.5+.07°
B 120 14 2.0 12.96 3.680+0.141°  487.5£6.4°  68.4+0.3° 3.300+0.850°  60.5+£2.1°
L 150 14 2.0 12.05 4.225+0.064*  510.0+7.1°  70.2+1.1°  3.490+0.042°  61.0+£3.5%
M 180 14 2.0 11.75 4.105+0.385*  505.5£2.1°°  74.4+0.6* 3.510£0.057°  62.5+£2.8
RT HEEEMEEZMATHFMENTIN
Table 7 Effect of bran thickness on the rheological properties of whole wheat flour
P BREERE BREKAY WAL 2FRAKS T B s [ e KA K g it ] 35 o
/em 8% Fis} ] /min 1% /min /FU /mL /min 8 %0/mm
E 1.0 20 120 13.73 3.595+0.021° 485.5+7.8°  68.240.1°  3.085+0.050° 56.0+1.1¢
F 1.5 20 120 13.45 3.550+0.042° 499.0+4.2°  67.8£0.1°  3.500+0.014%  57.0+1.4*
G 2.0 20 120 13.49 3.445+0.050° 484.0+5.7°  67.4+0.2°  2.745+0.035° = 57.54£2.1%
H 2.5 20 120 13.51 3.405+0.021°  494.0+5.7°  68.5£2.1°  3.800+0.057°  58.0+1.6"™
I 3.0 20 120 12.72 3.390+0.042° 499.0+5.7°  71.2+0.1°  4.400+0.028" 70.0+2.8°
L s 7378-7383.
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