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Abstract

The extruded okara-maize blend was studied on rheological properties to improve the usage of okara
and expand the application range. The effects of process temperature, feed moisture, and okara
concentration on the rheological properties of okara-maize blend were investigated. The sample was tested
in both frequency sweep and creep-recovery test modes. The frequency sweep test data was regressed with
power law model. The creep test data could be regressed with Burgers model. Both tests obeyed the
corresponding model well.
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Tab.1 Power law model parameters of extruded okara-maize flour blends in frequency sweep tests
R G' =K'f" G"=K"f"
S8 B K'/Pa n' R? K"/Pa n" R?

105 580.75 +49. 29" 0.064 £0.012* 0.975 45.30 £ 1. 46" 0.281 +0.031° 0. 948

120 554.60 +19. 80" 0.059 +0.003" 0.992 43.29 £2.82° 0.290 +0. 009" 0.971

Jin i EE/C 135 531.45 +23.97% 0.059 £0. 004" 0.969 43.51 £2.77° 0.280 +0.040° 0. 945
150 503.75 +24.25% 0. 059 £0.005* 0. 963 41.79 £3.24° 0.273 £0.016" 0. 965

165 449.20 +64.91" 0.059 £0. 006" 0.981 48.69 £9. 58" 0.257 +0.022° 0.961

14 349. 43 +37. 53¢ 0.075 £0. 003" 0. 946 38.06 +5.05¢ 0.238 £0. 023" 0.920

16 711.60 +154. 86° 0.054 £0.001° 0.975 53.93 +6.25°¢ 0.266 +0.016" 0.971

MR K R % 18 818.55 =7. 14" 0.064 +0.001" 0. 968 54.13 +1.50" 0.270 £0.015° 0. 980
20 1003. 43 +125.35" 0.055 £0. 003" 0.977 63.28 +3.67" 0.239 £0. 010" 0. 966

22 1541.50 £309.01° 0. 046 +0. 004° 0.989 81.26 +1.40" 0.222 0. 032" 0.951

0 328. 63 £26. 99" 0. 066 0. 006" 0. 990 25.25 +1. 46" 0.330 £0. 018" 0. 966

10 520. 17 +44.20" 0.055 £0.001° 0.973 41.55 £1.73% 0.279 £0. 031" 0. 946

AR % 20 644.23 + 164. 06™ 0.056 +0.010" 0.961 47.48 £7.01° 0.283 £0. 045" 0. 944
30 713.77 +15. 07" 0.056 +0. 004" 0.978 52.53 +6.46" 0.252 £0. 013" 0. 944

40 440.30 +7. 07 0.084 £0.004" 0. 969 61.12 +22.37° 0.215 +0.044° 0.917
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Fig. 1

Influence of extrusion temperature on variation of storage

modulus G" and phase angle § with angular trequency w
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Tab.2 Parameters of Burgers model of extruded dispersions of okara-maize flour blends and recovery

rate in creep-recovery test

BB E,/Pa E,/Pa /s n,/kPa-s R R,/%
B2 Hf
105 750.5 +85.1° 3256.6 +26. 4" 3.804 +0. 443" 412.9 +12.0 0.982  89.1x0.6°
120 641.9 +65.0" 2569.2 £328.9"  3.998 +0.316" 315.7 +33. 8¢ 0.984  93.4x2.4°
TR /C 135 613.9£101.5°  2900.3 £498.2>  3.987 +0.421" 371.8 £38.7%  0.982  89.3 £8.2°
150 643.2 +61.2" 2805.2 £510.7° 4.786 +0. 482° 332.6 £52.4°  0.986  94.5 +4.0°
165 834.6 +38.6° 4 445.0 +246. 8" 3.634 0. 048" 531.2 +06. 6° 0.976  91.9 £1.3°
14 465.5 +45.6° 2514.0 204, 2° 4.241 £0.255° 294.2 £41.2° 0.989  91.5=x3.4°
16 834.7 £+181.2"  4283.8£949.3" 3,672 +0.151° 544.3 £109.2"  0.973  91.9 £3.9*
MRS K/ % 18 930.9 +57. 4% 3991.1 +606. 8° 3.186 +0. 122° 566. 6 +64.5" 0.982  92.4+5.7°
20 1037.0£2.0"  5201.8 £524.8"  3.442 +0.076" 754.3 +54.2° 0.967  84.2+0.3"
22 1103.9 £208.2*  5385.9 +676.4° 3.571 0. 119* 720. 4 £37.9° 0.978  89.0 0. 4"
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30 762.0 £37.3" 3817.8 £419.9* 3.309 +0. 295" 470.2 +78.7" 0.978  88.1x1.2"
40 800. 0 +29. 4 3256.3 = 141. 3" 3.265 +0. 112° 401.3 £22.1° 0.985 86.2=1.0"
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