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Abstract: Glucose oxidase( GOD) was applied to the production of whole wheat steamed bread.The effects of glucose oxidase on
qualities whole wheat steamed bread and its dough were studied by measuring the rheological properties thermomechanical
properties alveograph properties and the quality indicators of whole wheat steamed bread.The results showed that the stability
time of whole wheat dough increased with the increasing of GOD content( less than 300 U/kg) but there was no significant
change in the water absorption and dough development time. Peak viscosity ( C3) and retention viscosity ( C4) increased
indicating the stability of the dough was stronger. When the amount of GOD addition was 300 U/kg the elastic modulus and
viscous modulus of the whole wheat dough the largest the tan § value was the lowest the solid characteristics of the whole
wheat dough are enhanced and the mechanical strength increased.300 U/kg GOD addition increased the P value L value and
W value of the dough improved the toughness ductility and gas holding capacity of the dough.The quality parameters of whole
wheat steamed bread showed that with the addition of GOD increasing( less than 300 U/kg) the specific volume increased
while hardness chewiness and adhesion of steamed bread significantly reduced and the quality was improved but excessive
GOD( 500 U/kg) had a negative impact on its quality.In summary when GOD 300 U/kg is added the network structure of the
dough and the quality of the whole wheat steamed bread can be improved.
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Table 1  Effects of GOD on thermomechanical properties of whole wheat flour
cl 2 c3 c cs 5 ca
(U/kg) (%) ( Nm) ( Nm) ( Nm) (Nm) ( Nm) (s) (s)

0 62.5+0.1°  1.11 009" 046+0.03* 179 +0.1*  1.61 £0.08* 294 £0.06* 1.33 +0.06* 4.92=0.04" 3.68 +0.01°
100 62.5+0.0°  1.10£0.02* 048 +0.06" 1.83 001> 1.73+0.03" 3.15+0.01> 142 +0.03"> 552+001" 3.13 £0.02°
300 62.5+0.0° 1.10£0.00" 048 +0.07® 1.86+0.03° 1.76+0.01° 3.25+0.03° 149 +0.02° 552=001" 3.57 £0.01"
500 62.5+0.0°  1.09+0.01* 048 001" 1.88+0.01° 1.80=0.00" 3.32+003" 152003 6.08=0.02° 3.60+0.01°

(p<005); 2~ 4
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Table 2 Effects of GOD on the alveograph properties of whole wheat dough
(U/kg) P( mmH, 0) L( mm) G( mL) W( mJ) P/L
0 104 +2° 53+1" 162 £0.2° 202 +4° 1.98 £0.03"
100 104 +3° 56 £2° 16.6 £0.5° 215 +3" 1.93 +0.04"
300 123 £1° 55+1° 15.7 £0.5" 230 £2° 224 +0.1"
500 131 +2° 46 +1° 15.1 £0.9° 225 +£3° 2.85+0.11°
= 28 m] 300 U/kg L. .G
23 . . W
45000 i 3
20000F GOD P GOD
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© 20000F s
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16000 % 100 U/kg
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5 500 U/kg
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20005 i 6 8 10
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0.557 . R
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2 045}
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040l Table 3 Effects of GOD on specific
volume of whole wheat CSB
0.35}F
5 ;EK(HZ? i B (U/kg) ('mL) (g (mL/g)
0 305 +0.81"  104.85 £0.34" 291 =0.08"
2 100 304.5 +£3.42"  105.15 +£0.52°  2.89 +0.04"
Fig2  Effects of GOD on rheological 300 336.5 £8.96° 10562 +1.77°  3.18 £0.05°
properties of whole wheat dough 500 3145 +129° 10548 £0.76°  2.98 +0.03"
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Table 4  The effect of glucose oxidase on texture properties of whole wheat CSB

(N) ( Nemm)

('mm) (N) (m))

12.09 +0.47° 0.07 £0.01" 0.74 0.07" 8.84 +0.24" 9.15 £0.29° 80.86 +3.84"
10.78 +0.28° 0.05 +£0.02* 0.74 £0.02° 8.87 £0.50° 8.03 £0.19" 712 £3.71°
7.48 £0.32° 0.03 £0.02° 0.75 £0.03" 8.65 £0.24" 5.63 £0.23" 48.57 £2.24*
10.13 +0.60° 0.03 +0.04" 0.76 +0.05" 8.33 +0.36° 7.68 £0.44" 69.02 +5.35°

40% ; GOD
GOD

GOD

300 U/kg)
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