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Effect of Compound Protein Compositions on Extrusion Texturization

GENG Yongran, LI Wenjun, WANG Yiyun, WANG Jianming
(Key Laboratory of Food Nutrition and Safety, Ministry of Education, College of Food Engineering and Biotechnology,
Tianjin University of Science & Technology, Tianjin 300457, China)

Abstract: SYSLG 32-11 extrusion-expansion testing machine was used to analyze the effect of compound protein compo-
sitions including defatted soy bean flour, soy bean protein, wheat protein, and whey protein on the properties of extrusion
texturization under the following extrusion condition:37% of water content,at 140 C barrel temperature, and the screw
speed of 175 r/min; and the four-factor, second-order, simple-lattice point set was used to create a mixture design. Factor
analysis was used to obtain a comprehensive evaluation of the compound protein extrusion texturization products. Besides,
factor analysis and Scheffe mixture regression analysis were also used to acquire the overall score of the extrusion texturiza-

tion products in the mixture experiment. The comprehensive quality of the extrusion texturization products was highest when

the ratio of defatted soy bean flour to soy bean protein, wheat protein and whey protein was 7.30 : 0.75 : 0.90 : 1.05.
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Tab.1 Simplex lattice method {4,2} of mixture design

e e WA A%
ST T e e . iR T8 (2) KOEM (2 NEE(Z) SR (20

1 1 0 0 0 1 0 0 0

2 0 1 0 0 0.70 0.30 0 0

3 0 0 1 0 0.70 0 0.30 0

4 0 0 0 1 0.70 0 0 0.30

5 12 12 0 0 0.85 0.15 0 0

6 12 0 12 0 0.85 0 0.15 0

7 12 0 0 12 0.85 0 0 0.15

8 0 12 12 0 0.70 0.15 0.15 0

9 0 12 0 12 0.70 0.15 0 0.15

10 0 0 12 12 0.70 0 0.15 0.15
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Tab. 2 Properties of the extruded products based on mixture design
SE L a b AE T g/ Wk FRRME BCRBE/ VHWREE/ 1AM/ WSRC/ SSRC/ LASRC/ SCSRC/
g mm (g-s) g g % % % % %
1 37.64  3.45 1437  60.89 5272.469 0.608 0308 1718.723 1054.199 0.128 243.81 261.70  258.71  201.02
2 4130 4.00 1745  58.09 1780.757 0.590 0.215  414.046 246.901 0.104 23289 273.67 263.82 201.51
3 39.27 3.02 1538 59.50 5611.748 0.667 0.472 2643.278 1761.110 0.168  227.62  269.12  235.58  190.19
4 40.58  4.20 1525 5826 1227.640 0.577  0.146 184.164 107.355 0.086  209.58  256.11  237.60  197.30
5 41.19 291 16.11 57.79 3420397 0.661 0.276  954.450 629.221 0.118 21547  269.53  252.02 205.22
6 37.43 3.55 1485 61.19 5533946 0.603 0399 2224502 1324.851 0.148 213.10 27250 260.91 195.11
7 39.87 3.82 1640  59.19 2080.541 0.622  0.203  423.402 263.089 0.101 200.69  265.61  254.93 193.58
8 39.05 2.86 15.57  59.76 4994235 0.663 0.402 2017.373 1335934 0.151 202.71  272.18  252.47  198.50
9 41.25 4.09 17.31 58.11 2022487 0.663  0.293 620.304 410.474 0.125 196.12  265.79  237.60 19241
10 39.24  3.02 1526 5949 9103.136 0.647 0.437 4027373 2596.559 0.171 162.39 25090 217.89  185.32
[E: WSRC, SSRC. SCSRC. LASRC /3l Fn7& BSR4 . MR ORIST . BRIRBMIAN ORAs 0 RIFLRRVE I ().
*3 S4EOFEMARXFELALL = REFIERNE RS

Tab.3 Regression analysis of the reationship between the protein complexes and the qualities of the extrusion textured products

SR L . R ek BEERM RGEEE/ PHMBEE/ &M/ WSRC/ SSRC/ LASRC/  SCSRC/

g mm  (g's) g g % % % % %
xi 37.64 345 1437 60.89 527247 061 031 171872 105420  0.13 24380 261.70 25870  201.00
x -3.67 30.64 1841 10445 -3062.07 —-1.38 —0.45 85221  -97323 -0.01 918.36 24570 563.48 79.78
X 7496 -7.78 1851 2530 354623 188 0.57 344719 5986.68 026 89291 6548 -246.08  180.56
x4 2380  6.11 =32.16 64.10 2817457 -0.41 051 1303148 7781.68 0.17 938.69 3459 -21.63  361.33
xix, 7644 -3622 889 -7556 -4720.71 276 0.64 -497487  -947.96 0.09 -101556 80.00 —411.11  175.56
x1x; —45.56 1400 -1.11 4422 4081.67 -1.53 0.40 193340 -3680.16 0.00 -100444 31556 611.11  -2222
xixy 3378  —022 70.67 -17.11 -5197838 131 -1.07 -2346851 -14119.47 -027 -115556 297.78 300.00 —246.67
xx;  -54.89 -28.89 -37.56 42.89 57688.11 153 260 2172049 1475238 0.67 -1224.44 3556 12444  117.78
xxs 1378  —044 4267 -2.89 2303504 353 500 1427551 1037093 133 -1117.78  40.00 -582.22 -311.11
xixg 3044 2622 -244 27.11 25259742 111 569 11616231 73881.18 196 -2497.78 -520.00 -831.11 —375.56
T: WSRC. SSRC. SCSRC. LASRC 7 HIZF/mZ8IB/KIERIEET) . REMRA R ORRR T o BRIRENIE RO RS ) AL A A e .
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Tab.5 Rotated factor loading matrix

SIS EY 7910y A 1ES

RREiEL D HT A SEE HT £ AT fi
4 B SRR B RS L -0.957 1 -0.0926  -02006  -0.0796
. = ; CEs AN IS EY a -0.1907  -0.0434  -0.9058 0316 1
Tab.4 Eigen values and t.he cumulative contribution rate b 0.860 4 0.138 3 0.1545 0.386 9
of correlated matrix
- —— — — AE 0.9395 0.139 6 0.179 3 0.180 9
L e A (1 N < s RPN/ i3 05760  -03595 06979  -0.0029
! 73636 32.5970 32.5970 B -0.3466  -0.0875 0.848 2 0.078 0
2 29795 21.2821 73.8792 R 0.400 6 -0.097 2 0.860 1 0.2579
3 1.9840 141711 88.0503 i B 0.5270 -0.3956 0.723 2 0.087 3
4 0.785 2 5.608 7 93.659 0
LI i 0.489 1 -0.405 7 0.747 4 0.079 2
5 0.3822 27302 96.389 2
Iml 5 0.389 4 -0.198 3 0.854 1 0.2502
6 03245 23176 98.706 8
; 01129 0.8062 99513 0 WSRC 0.164 1 0.783 1 02290  -02193
g 0.063 8 0.456 0 99.969 0 SSRC -0.187 4 0.898 4 0.183 7 0.300 9
9 0,004 3 0.031 0 100.000 0 LASRC 0.123 4 0.908 1 -0.300 8 0.001 5
SCSRC  -0.180 8 0.740 3 -02380  -0.5597
MR 2% 5 7 25 BRI FLAH N A AL B R4, JF JETFUE - 3.9663 33489 49074 08897
BB R AU S e T | TL N Jams 0sme e amn oo
AVET AT f BBE N IERL, T £ BAGE N V¥: WSRC. SSRC. SCSRC. LASRC 43|37 2518k i 1 5
TR AR PG5, Z5E N AT R Fr . RERRA RIS ) | BRI R ) LRG3 .
Fx 6 HFAXRBEFHEIFSEEEN
Tab.6 Component score and the comprehensive evaluation values of the samples
T Y@i,1) Y(i,2) Y(@i,3) Y@i,4) LAY FREALIIZE S P
N(1) 15.779 8 -3.3973 10.478 0 1.861 0 7.86 0.78
N(2) 13.849 2 -4.870 4 9.449 0 0.443 2 6.42 0.72
N@3) -4.044 2 3.283 6 -5.7840 -2.0296 -2.64 0.35
N(4) -12926 2.771 8 -5.3096 -2.6055 -1.81 0.38
N(5) -21.028 0 -3.7912 -6.614 4 54659 -9.36 0.07
N(6) -20.729 6 -3.0549 -11.542 8 49816 -10.94 0.00
N(7) -5.0133 57252 -2.149 4 0.787 5 -0.76 0.42
N(8) 28.0472 -1.5662 15.010 1 -7.6373 13.03 1.00
N(9) -2.778 0 -1.3455 -0.638 7 1.796 8 -1.29 0.40
N (10) -2.790 6 6.2449 -2.898 2 -3.063 6 -0.50 0.44
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Tab.7 Determination of the properties of the protein

complexes
16b5 L AE filifE /g
W SE A 41.68 +2.51 57.79£221  2227.640 + 167.641
Fabr #HPE/mm FHIAE/ (g-s) g
WEAE 0.670 = 0.005 0.402+0.041  2012.437 + 167.069
Eizt2D NHIEREE /g 5 % WSRC/%
WEME 1340.934+90.665  0.160 +0.007 203.60 +1.38
EIERAD SSRC/% LASRC/% SCSRC/%
W E AR 270.30 + 0.64 200.80 +2.15 250.40 +2.81

: WSRC.SSRC .SCSRC.LASRC 435l 32 7R 7848 K s ) - 4
J1 R 1 R ER BNV TR AR AN LRV I .

3 & it

I R -2 BT i X AN ) 52 6 B 11 DR R Py %
FEHLUE ™ A T2 SV, i85 Scheffe TR}
W50 HT, 15 202 A & R B I JsoRHH B R
AL = BFE R Y =3.220 1x; — 7.513 4x, —
30.746 5x3 — 5.780 Ox4 — 32.106 7x; x2 + 11.973 2x; x5 +
15.173 3x1x4—27.937 8x,x3-35.404 3x, x4+22.239 9x3 x4.
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M P& A =730 1 0.75 : 0.90 : 1.05. 455
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