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The Effect of Extruded Corn Flour on Wheat Dough Characteristics and

Texture Characteristics of Steamed Bread
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Abstract: The effects of different addition amounts of extruded corn meal and corn meal on the farinograph characteristics, gelatinization
characteristics of wheat dough and the texture characteristics of steamed bread were compared and studied. The results showed that the addition
of extruded corn flour was increased to 25%, the water absorption of the dough was increased by 6.72%, the stabilization time was decreased by
82.64%, the protein weakening degree was increased by 60.78%, the formation time was decreased by 88.37%, the peak viscosity was decreased
by 55.60%, and the trough viscosity was decreased by 60.91%, the final viscosity was decreased by 58.41%, the disintegration value was
decreased by 34.07%, and the regeneration value was decreased by 50.43%. When the addition of extruded corn meal was 10%, the elasticity,
cohesion and recovery of steamed bread were the largest, and the hardness was significantly lower than that of the control (»<0.05), and steamed
bread had the best quality with soft taste, smooth texture, refreshing taste and non stick teeth. The added amount of corn meal, the farinograph
characteristics and the gelatinization characteristics of the dough were significantly related to the texture characteristics of steamed bread, and the
texture characteristics of steamed bread could be predicted by the farinograph characteristics and gelatinization properties of the mixed flour
dough. Compared with corn meal, extruded corn meal could increase the water absorption of the dough, enhance the thermal stability of wheat
flour, delay the aging of the dough, and improve the quality of steamed bread.
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1 ERWEFHIKREE (2/100 )
Table 1 Nutritional components and content of corn flour

2k Koy Ak e g2 JERE 4 Ko
kA 12.80+0.15°  8.17+0.06°  3.71#0.09°  70.50£0.38°  3.52+0.23°  1.30+0.03
AL EAS  7.47+010° 7.0320.11°  253+0.03°  65.60£0.33°  5.62+0.18°  1.41+0.12°

E: RRDNBFERTHBERAELZFRE (p<0.05), HEANBFEEATHENEZFARE, TH.
7 2 AR NI AT MR

Table 2 The effect of corn flour on the farinograph characteristics of wheat flour

S FHAegl%  BAKEMN  HAEE/mMin AAZEE/min - C1-C2 (@A) INm
ot 0.0 62.03+0.00°  5.59+0.39° 8.93+0.21° 0.51+0.00¢
5.0 61.90+0.00°  3.86+0.09° 7.76+0.10° 0.630.02°
10.0 61.73+0.060  1.67+0.04° 6.23+0.06° 0.64+0.01°
kB 15.0 60.97+0.06°  1.06+0.04" 5.83+0.10° 0.66+0.01°
20.0 59.90+0.10°  0.79+0.05° 4.56+0.24° 0.70+0.02°
25.0 59.47+0.11"F  0.78+0.06° 3.56+0.23° 0.71+0.01°
5.0 63.60£0.11°  3.57+0.04° 5.12+0.10° 0.65+0.02°
10.0 63.90+0.00°  2.17+0.05° 4.0620.15" 0.73£0.03°
AL KB 15.0 64.93+0.00°  1.11+0.07 3.55+0.20° 0.73+0.03°
20.0 66.20£0.00°  0.91+0.05' 2.21+0.21" 0.80+0.02°
25.0 66.20+0.00°  0.65+0.02¢ 1.55+0.25' 0.82+0.01%
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Table 3 The effect of corn flour on gelatinization characteristics of wheat flour

M ReE% E{EREElp  IKAEEElcp  AifMAlcp  RA&EEElcp  WAAflcp  BHMLETIE/min UL/ C

xR 00  1303.33+6.81° 880.67+6.81° 406.00+1.73° 1720.67+2.08° 843.33+6.53" 590+0.03  87.80+0.05°

50  1289.67+2.52% 862.33+3.06™ 419.00£2.00" 1726.33+3.08° 863.00+4.00° 5.83+0.03°  87.75+0.05"

100  1281.33+2.75" 842.33+5.04" 431.00+4.36° 1731.00£7.81° 895.33+4.04° 578+0.04™  87.75+0.05°

kM 150  1274.00+458° 819.00+3.00° 458.33+3.06° 1735.00+3.00° 921.00+4.00° 5.74+0.02°  87.30%0.05"
200  1268.67+2.89° 803.00+4.58° 472.33+7.02° 1742.00+2.00° 939.00+6.56”  5.66+0.03°  86.85+0.10°

250  1234.33+15.86° 774.6745.13% 478.67+252° 1732.67+351° 956.00+4.58°  5.61+0.02°  86.45+0.10°

5.0 1172.67£351" 757.00£21.387 402.33+4.93° 1550.0029.54° 776.33+10.02° 5.80+0.00°  88.53+0.02°

100  999.33+23.86° 630.67+20.43° 368.67+4.16' 1281.00+5.29° 667.00+14.00" 5.51+0.03°  87.83+0.03"

S E4% 150  937.0048.66" 610.67+15.04° 333.00+5.29° 1232.33+358" 635.00+7.81" 551+0.03°  87.73+0.13"
200  806.0048.19° 520.00+8.66" 292.67+10.50" 1047.67+6.51° 534.33+9.07°  5.35+0.04"  87.82+0.03°

250  578.6746.66" 344.33+4309° 267.67+8.62' 715.6745.86 418.00+39.95" 522+0.04%  87.83+0.03"

* 4 ERHIHELFADFFIERIR
Table 4 The effect of corn flour on texture characteristics of steamed bread

H A AF% B[ Fhi L Ji A HElg v /g = g

X P8, 0.0 3436.77+132.86°  0.97+0.01°  0.88+0.01°  2874.47+190.78°  2635.25+117.44%®  0.4620.01°

5.0 3597.09+40.69°  0.96+0.01°  0.84#0.01°  3183.92+8264°  2913.87+6258°  0.48+0.00°

10.0 3803.62+40.73°  0.96+0.01™  0.81#0.01"  3253.27+#46.16°  3059.63+56.22°  0.46+0.01°

AP 15.0 3949.79+58.78°  0.95+0.01  0.80x0.01  3564.40+18.15°  3387.92+27.47°  0.43+0.00°

20.0 4637.69+78.20°  0.94+0.01°  0.81+0.03°  3900.00+23.80°  3489.46+54.60°  0.41+0.01'

25.0 544335+51.19°  0.9240.01  0.77#0.01°  4597.78+149.68"  3678.14+3549°  0.41+0.01'

5.0 2552.50+41.79°  0.97+0.00°  0.91+0.01°  2299.37+86.53%  2221.18+88.92"  0.53+0.01°

10.0 2880.43+58.65°  1.00+0.00°  0.92+0.00*  274156+246.60° 2706.61+180.87%  0.52+0.01%

22 TP 15.0 296457+73.67°  0.96+0.00°  0.89+0.01° 2673.25+116.13%  2527.90+99.66°  0.51+0.01°
20.0 3317.56£97.61°  0.95+0.00°  0.87+0.01°  3016.95+52.41°  2851.26+123.22°  0.51+0.01°

250  3554.90+111.65%  0.94+0.01°  0.85+0.01°  3178.92+37.52®  3061.19+54.01°  0.49+0.00°
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Table 5 Correlation between the dough characteristics of corn-wheat flour and the texture characteristics of steamed bread

x5 TARPMEBFHESILEAFHERIER M

Ak R Gl MR i gl PELEH = 2
s 0.945** -0.822** -0.747** 0.945** 0.978** -0.969**
7 B 18] -0.671* 0.542* 0.658* -0.668* -0.850** 0.873**
A4 B 18] -0.941** 0.819** 0.708** -0.918** -0.944** 0.943**
LG ES -0.952** 0.850** 0.645* -0.941** -0.954** 0.939**
C1-C2 0.870** -0.739** -0.660* 0.840** 0.861** -0.863**
MEAH AL -0.948** 0.828** 0.779** -0.960** -0.867** 0.826**
AR REE -0.946** 0.810** 0.726** -0.955** -0.977** 0.940**
HA A 0.865** -0.727** -0.705** 0.876** 0.969** -0.958**
AR 0.355 -0.227 -0.190 0.336 0.405 -0.453
= AR 0.891** -0.767** -0.706** 0.890** 0.970** -0.965**
AR ] -0.931** 0.754** 0.623* -0.921** -0.925** 0.904**
AR E -0.957** 0.837** 0.719** -0.969** -0.949** 0.917**

iE: % E0.05KFLEEEAK; **: E0.0LKF LR EAIX.
% 6 TEBALER-NEMEEFE SIS A IR
Table 6 Correlation between the dough characteristics of extruded corn meal-wheat flour and the texture characteristics of steamed

bread

8 HE il aB e IR A ik e = Ak
Neg 0.970** -0.708** -0.927** 0.888** 0.856** -0.866**
7 BB 8] -0.889** 0.519* 0.794** -0.827** -0.800** 0.785**
HEE BF 18] -0.963** 0.670* 0.896** -0.916** -0.879** 0.824**
FoKE 0.696* -0.055 -0.452 0.748** 0.779** -0.556*
C1-C2 0.938** -0.515* -0.786** 0.896** 0.864** -0.717**
AL RL R -0.969** 0.658* 0.907* -0.911** -0.898** 0.904**
1RBFEE -0.967** 0.630* 0.870** -0.905** -0.909** 0.895**
AR fRAE -0.978** 0.699* 0.910** -0.885** -0.861** 0.866**
REFEE -0.968** 0.630* 0.888** -0.909** -0.904** 0.894**
AR -0.982** 0.649* 0.885** -0.912*+* -0.907** 0.880**
A 8] -0.958** 0.521* 0.800** -0.944** -0.935** 0.861**

PR E -0.665* 0.057 0.422 -0.667* -0.676* 0.575*
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