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Optimization of process variables in thermoplastic
extrusion texturization of fish protein

LIU Jurrong"”, XUE Chang-hu', TONG Chang-qing’, YANG Jurde’, LIANG Xue min’, LU Yone ji
(1. Lfe Science and Technology College, Ocean Univesity ¢ China, Qingdao 266003, China;
2. Deaiment ¢ Food Science and Engineering, Dalian Fisheies University, Dalian 116023, China;
3. Department ¢ Mechanical Engineering, Dalian Fisheries University, Dalian 116023, China;
4. Ddlian New Haiyang Food Lid., Dalian 116001, China; 5. Dalian Fengi Food Lid. , Ddian 116023, China)

Abstract: The functional characteristics of native fish protein can be changed under conditions of extrusion cooking, depending upon
the operational variables used. A Clexiral BG-45 laboratoryscale twirscrew extruder was used together with response surface
methodology to stuly the effect of process parameters on functional properties of textured fish protein. Parameters examined were:
barrel temperature in the last zone, screw speed, feed moidure; each at 5 levels. Water holding capacity and texture profile
assessments of the resultant extrudates were made. Resulis had shown that all of three operational variables did not affect wet extrusion
ooking in the same way. Polynomial regression equations of process variables with two functional properties were obtained w ith R*=
1.000, and R*= 0.933, respectively. Both of regression equations are hightly credible.
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Tab.1 Values assigned to process variables for response surface analysis
code level
process variable code _ 168 -1 0 1 L 682
(%wb) feed moisture X 51.59 55 60 65 68. 41
(C) temperature of barrel X, 157 160 165 170 173
(r*min” ') screw speed X3 166 200 250 34 300
2
Tab. 2 Values of independent and dependent variables of each experiment in codes
1o. X X, X3 Y, Y, no. X X, X3 Y Y,
1 1 -1 -1 2.38 486. 75 9 0 0 0 2.23 486.35
2 1 -1 1 2.38 485. 85 10 0 0 0 2.00 486.50
3 1 1 1 2.68 486. 10 11 -r 0 0 2.46 486.00
4 1 1 -1 2.65 486. 15 12 +r 0 0 2. 64 485.60
5 -1 1 -1 2.46 486. 75 13 0 -r 0 2.37 486.05
6 -1 1 1 1.93 498. 75 14 0 +r 0 2.33 486.35
7 -1 -1 1 1.93 486. 70 15 0 0 -r 271 486.65
8 -1 -1 -1 2.93 486. 48 16 0 0 +r 2.38 486.75
1Y, 3 Y, (%x9.81N),r= 1.682
Notes: Y| means index of extrudate water holding capcity; Y, means texture profile of extrudate, r= 1. 682
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Fig. 1 Effect of feed moigure and barrel temperature on extrudate water holding capacity
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Fg.2 Effect of feed moisture and screw speed on extrudate water holding capacity
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Fig.4 Effect of feed moidure and barrel temperature on the texture profile of extrulate
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Fig.5 Effect of feed moisture and screw speed on the texture profile of extrudate
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SPSS ,

Yi= 2.227+ 0. 088X 1+ 0. 063X >— 0. 352X3+

0. 130X X+ Q 195Y; X3+ 0. 062X X 35— 0. 002X 1+
0.096 X3+ 0. 101X3— 0. 055X 1X2X3+ 0. 017X 1
0. 051X 3+ 0. 164X 3

R*= 1. 000, ,

2.4

Yo= 486. 014— 2. 592X1+ 2. 242 X2+ 2. 131

X3- 1.584 X1 Xo— 1.647 X1 X3+ 1. 587 X5 X3+
0.431X T+ 0. 281 X3+ 0.519X3— 1. 366X 1X2X3+
0. 864X 1— 0. 745 X3— 0. 722X 3

R*= 0.933,
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