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Effects of high moisture protein extrusion process parameters on the influence

of system parameters and its physical characteristics
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Abstract: The influence of different extrusion conditions for
texturized vegetable protein on the extrusion parameters, texture
characteristics and color characteristics was studied. The results
showed that the composition and moisture content of the material on
the extrusion parameters was significantly. Higher soy protein isolate
content resulted in higher die pressure, die temperature, specific me-
chanical energy. Higher moisture content of the material resulted in

lower die pressure, die temperature, specific mechanical energy. The
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effect of the composition and moisture content of the material on the
texture characteristics was significantly. The effect of the composi-
tion and moisture content of the material on the color characteristics
was significantly. The study offers a theory fermentation for Produc-
tion and application of high moisture textured vegetable protein.

Keywords: high moisture meat analogue; extrusion process parame-

ters; system parameters; physical properties
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Figure 1 The screw configuration of extruder
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Table 1 Code of experimentation
A o EEAESR/ Y x KSR/ Y o BkiRE/C
—1.68 0.0 60 120
—1 15.0 62 128
0 37.5 65 140
1 60.0 68 152
1.68 75.0 70 160
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Table 2 Scheme of experimentation

P 1 3 3
1 —1 —1 —1
2 —1 —1 1
3 —1 1 —1
4 —1 1 1
3] 1 —1 —1

1 —1 1
7 1 1 —1
8 1 1 1
9 —1.68 0 0

10 1.68 0 0

11 0 —1.68 0

12 0 1.68 0

13 0 0 —1.68

14 0 0 1.68

15 0 0 0

16 0 0 0

17 0 0 0

18 0 0 0

19 0 0 0

20 0 0 0

21 0 0 0

22 0 0 0

23 0 0 0
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2,14 XFEAMIMUARAEAE R B AL AR BEAE (SME) & &
7R HE AL AP A AT B BE Tt 2 R MR I EE A A T
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HREHN 120 mm BIEAFHFEHL E#AT TR, AWK 3 dA]
VLF B LB BE #E 5 W0 bk 23 & 1 2 O G, TS st
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Table 3 Regression equation coefficients for product tem-

perature, die pressure, percent of torque

L AE/
A BELEJy/Pa BESOREE/C O B/ Y
(kJ - kg™ ")
A 10 348.54 130.234 6.526 66.405
T 4 131.49* > ns 0.309* * * 19.128 "~
kD) —7746.65" "~ ns —0.628"** —52.106" * *
T3 ns 5.273* ns 10.645*
3 ns —3.028" ns ns
xT1x9 ns ns ns ns
x1x3 ns ns ns ns
3 ns ns 0.394* >~ 17.006* *
T3 ns ns ns ns
x4 ns ns —0.26** ns
R? 0.814 0.889 0.937 0.924

Foxax e e % % 4BIRE R EHE P<0.05,P<0.01,P<0.001;
ns fREARE .
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Table 4 Regression equation coefficients for texture
A7 fifi i R B Gk BER N JB Fh NEL g o
A 9 876.514 —5.460 0.453 0.747 7 045.008 3103.15 0.417
X 2 095.087* " —2.248" ns ns 1390.369* * * 473.794 " ns
x2 —2 501.356" ns —0.048" ns —1687.57*** —1033.73**~ ns
x3 ns ns ns 0.070* ns ns 0.046*
xf —1771.035* " ns ns ns —1367.24" "~ —691.463* ** —0.046 "
1122 ns ns ns ns ns ns ns
13 ns ns ns ns —1 070,531~ —676.147" ns
l‘% ns ns ns ns ns ns ns
ToX3 ns 2.019* ns ns ns ns ns
x4 ns ns ns ns ns ns ns
R? 0.787 0.446 0.431 0.323 0.890 0.845 0.581
P x o x o x SR B P<0.05,P<00.01.P<C0.001;ns 1t F 4  %,
®5 HeamEBEARY M, DR AR AR T R A AR T 4R e SRR B P Ay
Table 5 Regression equation coefficients for lightness, red- BEAMSE. SR S R E R M m S KkE L

ness, and yellowness

A5 B L+ a* b
A 70.141 0.820 20.706
x1 —2.126* %~ ns ns
k) 1.819* %~ ns ns
T3 ns ns —0.913**
xT1x1 ns ns ns
xT1x2 ns ns ns
T1X3 —1.046* * 0.221** ns
ToX2 ns ns —0.772* %~
ToX3 0.633~ ns ns
X33 ns ns 0.536*
R? 0.910 0.684 0.697

Toox, % %, % x x pRIFEE E M P<0.05,P<0.01,
P<C0.001:ns fRFEAR B,
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