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Abstract

In this paper the influence regularity of the main parameters of the extrusion cooking system
of barley used as beer adjunct on indexes observed was studied by experiments at the laboratory.
These parameters are diameter of nozzle, barrel temperature, moisture content percentage of
barley, screw speed and the distance from the internal surface of die plate to the end surface of
the end of screw. The indexes include the filtration speed, the recoverable ratio of wort extract
and iodine value of wort. The research results indicate the extruded barley may be used as beer

adjunct. Meanwhile the recoverable ratio of wort extract for extruded barley is higher than that

438 % A 1M

for the traditional non-extruded barley.
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Fig.1 Single extruder for extrusion cooking
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Tab. 1 Factors and their levels

X X X3 Xy X
KF
/mm /C /% Jremin~! /mm
—2 8 40 14 100 )
—1 10 50 17 150 10
0 12 60 20 200 15
1 14 70 23 250 20
2 16 80 26 300 25
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PR 28 X 1 25 B¢ AR 2 e LA A9 1] 3 07 7 R
Y, =9.564—0. 2052, —0. 818x,—0. 073x;—
0.367x,—0.1922;—0. 2752 —0. 91522, +
1. 266x2,205—0. 0752,2,+0. 940225 — 0. 83425 —
0. 0662225 —0. 56522, — 0. 480,25 — 1. 25125+
0.574x32,+0. 521x520:—0. 1932 —
1. 06x,x5+1. 2022 (a=0.05) @D)
Y,=68.058—0. 8052, +1. 0622, —0. 746, +
0. 0082, —0. 178254 0. 56827 —0. 70822, +
1. 3442125+ 1. 256a,2,+0. 0942, 25+ 0. 29825+
0.503x,23+1. 629x,2,+0. 928x,25;—0. 5852+
0.577xs2x,+1. 881as25+0. 755274 0. 869,25+
0.410x%  (a=0.05) (2)
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Y;=0.070—0. 0022, —0. 0022, — 0. 00423 —
0. 0022,40. 00625+ 0. 00227+ 0. 00122, +
0. 008x,2,—0. 0022, +0. 002x,2;— 0. 008,25 —
0. 004x520,—0. 0092325 —0. 001,05 —
0.002x7  (a=0.05) (3
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Tab. 2 Experiment arrangement and its results

WIEEE Y, ROk uE

=)
EE A /mL s min~' fEY/% Y3
1 1 1 1 1 1 6.40 78. 45 0. 055
2 1 1 1 —1 —1 5.34 65. 85 0. 067
3 1 1 —1 1 —1 5.78 71.94 0. 069
4 1 1 —1 —1 1 7.18 64. 86 0. 068
5 1 —1 1 1 —1 10. 89 66. 68 0.052
6 1 —1 1 —1 1 11.74 67.62 0. 064
7 1 —1 —1 1 1 7.85 65.16 0.103
8 1 -1 —1 —1 —1 6.99 72.62 1.038
9 —1 1 1 1 —1 9.49 69. 36 0. 061
10 —1 1 1 —1 1 6.62 72.14 0.071
11 —1 1 —1 1 1 6.10 74.54 0.076
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. 88 77.17 0. 070

13 —1 —1 1 1 1 6. 49 64.88  0.057
4 —1 —1 1 —1 —1 4.71 67.91  0.071
15 -1 —1 —1 1 —1 12.51 69.85  0.052
6 —1 —1 —1 —1 1 9.51 70.22  0.116
7 2 0 0 0 0 8. 88 67.82  0.081
18 =2 0 0 0 0 8.27 71.04  0.076
19 0 2 0 0 0 4.16 67.38  0.053
20 0 —2 0 0 0 8.52 69.32  0.071
210 0 2 0 0 6.01 63.71  0.066
22 0 0 —2 0 0 3.33 65.93  0.064
23 0 0 0 2 0 6.57 69.61  0.068
24 0 0 0 —2 0 11. 24 70.75  0.067
25 0 0 0 0 2 15. 00 68.61  0.066
26 0 0 0 0 —2 13.95 68.99  0.057
270 0 0 0 0 14. 60 67.62  0.081
28 0 0 0 0 0 12.15 66.80  0.056
29 0 0 0 0 0 9.11 65.39  0.080
30 0 0 0 0 0 8.54 69.02  0.070
3. 0 0 0 0 0 10. 22 70.60  0.061
32 0 0 0 0 0 7.34 69.80  0.068
330 0 0 0 0 8.02 63.77  0.069
34 0 0 0 0 0 9. 66 71.91  0.076
3 0 0 0 0 0 7. 80 68.61  0.069
3 0 0 0 0 0 7.98 68.86  0.071

WM Ak R 22 %0 B B R 4.16 61.61  0.038
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Tab. 3 The factor contribution ratio of main parameters

of extrusion system of wheat used beer adjunct

PrIE R G 152 500 P Tk

&2 300D
X(@  Xo(T) Xs(W) X (N) Xs5()
FUR/$r 95y 1.094 1.931 1.408 0.528 1.626

2 P R 1.848 1.781 1.690 1.566  0.952

AL 1.212  0.890 1.538 0.756  2.082
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Tab.4 The verified result of better values for main

parameters of extrusion system for wheat beer adjunct

FERGE EES BB B UEZE R
o T W N P Y, Y,
fmm  /C /% Jremin! /mm /mLemin~' /%
1260 20 200 15 13.33  72.04 0.012
B GE A 26 2 R A R IR il 4.16  61.61 0.038
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