%33 BH 1M
20174 1/

00D & MACHINERY

Vol.33,No.1
Jan . 2017

DOI:10.13652/j.issn.1003 —5788.2017.01.040

ZEBERLUSERAS

EAMFERHLIZ

Optimization on extrusion process ofaloe-maize

blend by linear interpolation method
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Abstract: Aiming at the problem of low efficiency of by-product in al-
oe processing, the aloe leaves were dried, crushed and mixed with
maize flour, and then were extruded to make aloe-maize health food.
Single factor and five factors four levels orthogonal test were used to
study the influence of process parameters on characteristics of the ex-
truded products. Linear interpolation method was used to evaluate
the products characteristics, and the process parameters were opti-
mized: the feeding rate is 30 r/min, the screw speed is 115 r/min,
the water content is 14 %, the aloe content is 4% and the extrusion
temperature is 150 ‘C
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Figure 1 Effect of extrusion temperature on characteristics

of the extruded products
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Figure 2 Effect of screw speed on characteristics

of the extruded products
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Figure 3 Effect of feeding rate on characteristics

of the extruded products
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Figure 4 Effect of water content on characteristics

of the extruded products
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Figure 5 Effect of aloe content on characteristics

of product
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Table 1 Experimental variables & levels
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(remin" D) (remin ') JKE/%  hik/% EIE/C
1 27 115 12 2 150
2 30 130 14 3 155
3 33 144 16 4 160
4 36 158 18 5 165
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Table 2 Experimental plan & results

T % x RIREIHMEFE . F=Foos. 16 * * FARZIEE
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0

pes A 5 c b i fE /N 1 Ak 2% @2 ZEATE o
1 2 1 2 1 2 1 2
1 1 1 1 1 1 7.806  6.844  7.192 56 6.624 21 0.100 86 0.097 68 74 79
2 2 2 1 2 2 8.806  9.416 4.712 65 4.488 07 0.091 61 0.111 10 84 79
3 3 3 1 3 3 22110 19.072  3.134 92 4.273 31 0.119 16 0.122 51 54 55
4 4 4 1 4 4 11.608  11.398  3.755 37 3.819 54 0.124 31 0.123 48 73 73
5 1 2 2 3 4 8.348  8.928  3.966 84 3.461 77 0.124 96 0.129 96 79 79
6 2 1 2 4 3 14.786  15.036  4.690 29 4.149 69 0.110 29 0.108 85 66 68
7 3 4 2 1 2 13.912  14.202  2.980 54 2.91553 0.111 52 0.117 61 75 73
8 4 3 2 2 1 10.278  10.404  4.623 89 4.935 07 0.117 38 0.102 96 74 77
9 1 3 3 4 2 18.376  17.230  3.797 48 2.769 73 0.218 19 0.22389 31 36
10 2 4 3 3 1 11.560 11.086  5.108 42 4.618 38 0.084 93 0.095 84 79 79
11 3 1 3 2 4 20.264  20.892 3.373 65 0.114 97 0.12127 60 55
12 4 2 3 1 3 25.044  24.710 4,557 91 0.128 38 0.124 89 36 41
13 1 4 4 2 3 19.268  18.508 5.196 98 0.204 30 0.205 03 29 29
14 2 3 4 1 4 13.470  13.600 417460 0.136 71 0.129 36 62 66
15 3 2 4 4 1 10.072  10.446 3.449 46 0.141 80 0.134 73 75 74
12.214  13.508 2.602 18 0.112 05 0.104 80 78 80
ky  145.75 136.70 148.00 121.70 134.10
ksy  130.30 113.95 104.30 145.60 94.60
ks 133.10 127.50 122.95 124.40 137.05
R 36.80  26.00 43.70 23.90 57.75
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Table 3 Variance analysis of hardness TENNT G FE 5)FW 5 ANEE P AL IR Bk
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Table 4 Variance analysis of expansion ratio Table 5 Variance analysis of chromatic aberration
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A 0.014 3 0.005 144.371 x % % A 10.228 3 3.409 22.578 * % %

B 0.006 3 0.002 61.909 * % % B 0.411 3 0.137 0.908 *

C 0.007 3 0.002 72.996 * % % C 3.964 3 1.321 8.750 % % %

D 0.006 3 0.002 65.561 * % % D 6.390 3 2.130 14.106 X % %
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