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Abstract: In this study, self-cooked multifunction single-screw food extruder-was used to extrude beef products to develop a method that
could increase the most important life-sustaining nutrient-lysine and maintain a nutritional balance. The response surface method was used in
this study to identify the effects of three operating parameters, including volume of addition of beef, feed moisture and feed size on the extrusion
degree, fatty acids and amino acid composition under constant screw speed. The optimum conditions were determined as follows: constant
screw speed 370 r/min, volume of addition of beef 37.00%, feed moisture 24.08% and the feed size 16 mesh. The results obtained by
investigation on the changes of beef fat and amino acids before and after extrusion showed that the loss rate of fatty acid was high in the
extrusion process, especially v linolenic acid. In the extruded beef, the content of seven kinds of essential amino acids was relaively reduced, of
which the lysine and serine were reduced significantly which were 16.82% and 16.20% respectively. Tyrosine and histidine were reduced
slightly, beingof 13.3 % and 13.8% respectively.
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Table 1 Composition of the single screw extruder
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Table 2 Design of variables
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Table 3 Design and results of experiment
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6 1 -1 1 7.92 9.89
7 1 1 -1 14.70 5.74
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9 2 0 0 7.60 10.79
0 72 0 0 17.80 6.02
1 0 2 o0 7.05 10.00
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20 0 0 0 8.49 8.27
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Fig.1 The response surface diagram of beef additives and

moisture content on extrusion rate
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Fig.2 The degree contour map of beef additives and moisture
content on extrusion rate
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Fig.3 The response surface diagram of beef additives and

material size on extrusion rate
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Fig.4 The degree contour map of beef additives and material

size on extrusion rate
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Fig.5 The response surface diagram of moisture content and

material size on extrusion rate
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Fig.6 The degree contour map of moisture content and material
size on extrusion rate
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Table 4 The fatty acid composition before and after the

extrusion
& R B8R FBAHY% %

16:0 AFAH B2 11.34 8.9
18:0 A2 f& B% 9.97 2.85

18:1 ihBR 39.95 25.36
18:2 T i BR 21.53 11.16
18:3y I kR 243 0.00
18:30 LR 4.54 419

MR 4T, R AR FRAL AHH TR & i ik
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{EAA 25.36%, LRI, BRI 11.16%,
y P JBRTR £E 7= i AR A
3.2 BT R E RS
®5 BEBKIENERRAE

Table 5 Amino acid contents before and after the extrusion

£ JRAHY% Feel% B 8B 5%
A AR 0.64 0.54 15..94
4 AR 0.14 0.12 13.33
F % AR 0.41 0.34 15..91
5 AR 0.69 0.59 14.67
G E 0.46 0.39 16.00
ESE Wi 0.44 0.37 14.89
PN 0.36 0.31 15.38
AR 1.07 0.92 14.66
R 0.87 0.74 14.89
PSS 0.81 0.69 14.77
B EBR 1.65 1.40 15.17
EEN 0.47 0.40 15.69
KEERA 0.42 0.35 15.56
X 0.40 0.33 16.28
B L 0.27 0.23 13.79
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