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E ffect of extrusion processing on physical properties of

texturized products in low value aquatic protein

YANG Tao XIN Jianmei XU Qing LUO Hongyu
(Faculty of Food and Phamacy Zhejiang Ocean University Zhoushan 316004, China)

Abstract The waste scrap from the North Pacific squid processing was used as raw material Effect of
extrusion process parameters on the physical properties of extruded squid protein using a win screw extruder
was studied employing response surface methodology Twin extusion cooking mnning parameters feed
moisture barrel temperature and screw speed were examined as iput variables Meanwhile as output
variables physical properties of the resultant extudates included moisture and bulk density Results showed
thatmoisture content of extmudates was affected intensely by feed moisture which had positive correlation
Interaction of feed moisture and barrel temperature had significant nfluence on both water content and bulk
density Polynan ial regression equations of process variables with wo physical properties were obtained with
R =0. 952 and R* =0. 815, respectively  Both of regression equations were highly credible
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Tab 1 Values assigned to process variab les for response surface analysis

G i 7KF
LS i —1. 682 —1 = %ok$ 1 L 682
Yrele ke (X)) A 31 59 40 45 48 41
ML (C) B 123 140 150 157
WEFEEEEE (H2) C 16. 59 25 30 33. 41
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Tab- 2 Results and design of response surface analysis test

75 x5 Y1 Y2
A B C
1 1 1 1 32. 98 367. 63
2 1 1 —1 29. 11 359. 62
3 1 —1 1 27. 07 303. 38
4 1 —1 —1 28 78 339. 13
5 —1 1 1 21 82 324. 75
6 -1 1 —1 21. 68 326. 13
7 —1 —1 1 21. 75 314. 25
8 —1 —1 —1 21 94 344. 63
9 —1 682 0 0 19. 81 370. 89
10 1. 682 0 0 31 23 317. 52
11 0 —1. 682 0 26. 83 320. 17
12 0 1. 682 0 25. 74 308. 65
13 0 0 —1. 682 26. 28 318 23
14 0 0 1. 682 25. 62 303. 69
15 0 0 0 23. 51 373.13
16 0 0 0 23.78 369. 75
17 0 0 0 24. 01 370. 34
18 0 0 0 23. 69 373. 01
19 0 0 0 24. 26 372. 71
20 0 0 0 24. 31 370. 51
21 0 0 0 23. 67 371 39
22 0 0 0 23. 59 373. 21
23 0 0 0 24. 88 369. 88

T Y RBK A S B (iR ) Yo B MR (kg/m ),
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Y, =23. 975 +3. 658A 0. 309 +0. 073¢ +
0. 804AB 0. 276 AC+0. 739BC +0. 467A° +0. 738
B’ +0. 619¢°, p=0. 001<C0. 01, R* =0. 952,

Y, =372 056 —4. 062A+2 961B —4. 538C+
16. 978AB + 4. 305AC+ 7. 430BC — 6. 140A° —

17. 202" —17. 207¢7, p=0 001<Q 01, R* =0 819,
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Tab 3 Significance test of regression coefficient of extrudatemoisture

AR EPEES v Fl i FrifEZE INOEMETR  9VEE LR P1H
R 23. 975 1 0. 303 23.320 24. 630 <0. 001
A 3. 658 1 0. 246 3. 126 4. 190 <0. 001
B 0. 309 1 0. 246 —0. 223 0. 841 0. 232
C 0. 073 1 0. 246 —0. 459 0. 605 0. 771
AB 0. 804 1 0. 322 0. 109 1 499 0. 027
AC 0. 276 1 0. 322 —0. 419 0. 971 0. 406
BC 0. 739 1 0. 322 0. 044 1 434 0. 039
A 0. 467 1 0. 228 —0. 026 0. 960 0. 062
B 0. 738 1 0. 228 0. 244 1 231 0. 007
c? 0. 619 1 0. 228 0. 126 1 112 0. 018
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Tab 4 Significance test of regression coefficient of extrudate Dg

ES el EVEES A B PRtz 950 B TR 9526 1% EFR P
Bl 372. 056 1 5. 028 361 193 382. 919 <0. 001
A —4. 062 1 4. 084 —12. 885 4. 762 0. 338
B 2. 961 1 4. 084 —5. 863 11. 785 0. 481
C —4. 538 1 4. 084 —13. 362 4. 286 0. 287
AB 16. 978 1 5. 337 5. 448 28. 507 0. 007
AC 4. 305 1 5. 337 —7. 224 15. 834 0. 434
BC 7. 430 1 5. 337 —4. 099 18. 959 0. 187
A —6. 140 1 3. 786 —14. 319 2. 039 0. 129
B2 —17. 202 1 3. 786 —25. 381 —9. 023 0. 001
c? —17. 207 1 3. 786 —25. 386 —9. 028 0. 001
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Fig 1 Effect of feed moisture and barrel

temperature on extrudate moisture
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Fig 2 Effect of feed moisture and screw speed

on extrudate moisture
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Fig 3 Effect of barrel temperature and screw speed

on extudate moisture
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Fig 4 Effect of feed moisture and barrel tempermature

on bulk density of extrudate
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Fig O Effect of feed moisture and screw speed

on bulk density of extrudate
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Fig 6 Effect of barrel temperature and screw speed

on bulk density of extrudate
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