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Abstract: In order to explore the relationship among quality indexes of high protein recombinant rice, 16 kinds of high
protein recombinant rice were prepared by extrusion using broken rice and 16 kinds of common protein powder as raw
materials. The texture properties, cooking characteristics, gelatinization degree, water solubility index, water absorption
index and expansion degree of high protein recombinant rice were determined, and the comprehensive scores of different
high protein recombinant rice were calculated by principal component analysis. The quality evaluation index of high protein
recombinant rice was screened by stepwise regression, and the comprehensive evaluation system was constructed. The
results showed that the cooking quality indexes and texture quality indexes of high protein recombinant rice prepared by
different proteins were quite different. The cumulative contribution rate of the three principal components extracted by
principal component analysis reached 85.148%, which were 59.4725%(X,), 17.527%(X,) and 8.149%(X;), respectively.
Gumminess, dissolution of solid material, hardness, water absorption index, chewiness, cohesion, gelatinization degree,

resilience and rice water absorption played a major role in the first principal component, while elasticity, expansion and
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iodine blue value played a major role in the second principal component. Water solubility index was an important index of

the third principal component. Taking the comprehensive score of high protein recombinant rice obtained by principal

component analysis as dependent variable (F value), and each index value participating in principal component analysis as

independent variable, the theoretical model of comprehensive quality evaluation of high protein recombinant rice was

established by stepwise regression analysis: Y=0.915X
0.436X

resilience*

gumminess

+0.208X

gelatinization degreeio'475Xdissolution of solid material+

According to the model, the best quality of high protein recombinant rice was rice protein recombinant rice,

followed by soybean protein isolate recombinant rice, having a good agreement and significant positively correlated with

the comprehensive score of principal components (P<0.01), which further confirmed that the model had high reliability.

Key words: high protein reformed rice; principal component analysis; stepwise regression; quality evaluation; gumminess;

gelatinization degree; dissolution of solid material; resilience.
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Table 1 Sensory evaluation scale of high protein reformed rice
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Table 3  Protein content of reformed rice after extrusion (dry basis)

U AL B (%) WA (%)
1 14.246 9 15.111
2 15.673 10 15.625
3 14.885 11 15.860
4 17.506 12 15.385
5 17.338 13 15.663
6 15.252 14 17.564
7 14.815 15 12.068
8 15.194 16 14.298
F 4 HEAELDRO R R E AR M
Table 4 Correlation between different indexes of hi gh protein reformed rice
Eitan Witk MR sdE IR BKME MHMEE BN JORBUKE CRGTYIR SO KEMERE BoKMIRE WILE
ML 1
03} 3 0.635™ 1
fihen -0.305 —0.329 1
NEME 06377 07267 —0.450" 1
BREPE 0.6517 09967 -0.352 0.785" 1
MHAEPE  0.6327 0988 —0.205 0.746" 0.988" 1
mIZPE 0662 0.648" -0314 0.886" 0.701" 0.6807 1
FOKMIKHE —0.620" —0.450" 0.663" —0.445" -0.46" -0381 —0.321 1
KGTYT —0.7117 —0.627" 0.6707 —0.641" —0.646™ —0.570" —0.585"  0.930™ 1
MEE(E  —0.4317 —0417 0.663" —0.435 -0435" —0350 -0.302  0.880" 0.883" 1
KRR —-0.5147 —0.711"  0.040 —0.341 —0.685" —0.722" —0.380 0.520° 0.559" 0.369 1
WKPERREL  0.703™  0.643" —0.549" 0.803" 0.687 0.630" 0.827"  —0.657" -0.788"  —0.592"  -0.479" 1
MEfRBE 0365 —0.477° -0.204 -0387 —0471" -0.525" -0383  —0.062 0.148 -0.083 0.278 -0.130 1
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Fig.2 Plot factor loading of high protein reformed rice
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0.314X,, -0.131X,, - 0.242X;

= (D

F, =0.036X, +0.215X, + 0.423X; + 0.095X, + 0.205X;+
0.282X,+0.152X; +0.386X; + 0.262X, — 0.134X,,—
0.099X,, —0.457X,, +0.406X ;
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Table 5 Eigenvectors and percentage of accumulated contribution of principal components
. LU GEERNRIEN 73Sy I
FRAF(E T 2B THCR (%) Bk (%) At T 2B BTHRCR (%) ZIT TR (%)
1 7.731 59.472 59.472 7.731 59.472 59.472
2 2.278 17.527 76.999 2.278 17.527 76.999
3 1.059 8.149 85.148 1.059 8.149 85.148
4 0.634 4.875 90.023
5 0.567 4363 94.386
6 0.309 2.378 96.764
7 0.196 1.508 98.272
8 0.101 0.778 99.05
9 0.088 0.675 99.725
10 0.031 0.241 99.966
11 0.004 0.032 99.999
12 0 0.001 100
6  ERTFHEMEM
Table 6 Principal component matrix
st Hfar HEAE )
H /{ Ry N Y . iy . Ry . Ry . ) o
ES%| N % FH3 ES %! T2 T3
HHLEX, (%) 0.800 0.054 0.021 0.288 0.036 0.020
X, (g) 0.883 0.325 ~0.150 0.318 0.215 —0.146
FPEX, ~0.537 0.639 ~0.260 ~0.193 0.423 -0.253
PRTEX, 0.847 0.143 0.429 0.305 0.095 0.417
JEAGPEX 0.905 0.310 -0.079 0.325 0.205 -0.077
MEIEHEX 0.861 0.425 ~0.135 0.310 0.282 -0.131
I X, 0.789 0.229 0.466 0.284 0.152 0.453
TR KA X (%) —0.734 0.583 0.252 —0.264 0.386 0.245
K THIBX (%) ~0.885 0.395 0.096 —0.318 0.262 0.093
IR EIX (%) -0.674 -0.202 0.609 -0.242 —0.134 0.592
WK PR $X (%) 0.872 -0.149 0.264 0.314 ~0.099 0.257
ALEX,, -0.363 -0.690 0.001 —0.131 —0.457 0.001
MUEEEX —0.674 0.613 0.173 —0.242 0.406 0.168

F, =0.020X,-0.146X,-0.253X,+0.417X,-0.077X;—
0.131X,+0.453X,+0.245X;+0.093X,+0.592X , +
0.257X,, +0.001X,, +0.168X;

x 3)
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Table 7 Rankin g of comprehensive scores and sensory scores of different high protein reformed rice

S P K
B F 184> F, 134> F 353 AR E Zia s REIY REHEE
1 1.859 —0.863 0.268 1.082 7 70.38 4
2 0.877 —-1.290 1.479 0.509 8 68.84 7
3 1.905 —0.493 —0.615 1.082 6 68.10 9
4 =3.775 —2.258 —0.227 —2.756 16 65.36 14
5 —3.437 —1.394 —0.403 —2.430 15 57.46 16
6 0.665 —1.477 0.974 0.298 9 68.40 8
7 1.890 —0.185 0.767 1.248 5 69.02 6
8 —0.266 0.520 —2.151 —0.296 10 66.88 9
9 4.923 0.948 —1.446 3.136 1 74.22 1
10 2.007 0.581 —1.139 1.255 4 69.98 5
11 2.563 0.826 1.235 1.870 2 71.76 2
12 —1.466 —1.452 —0.374 —-1.182 11 67.48 10
13 2.456 0.742 1.014 1.768 3 71.30 3
14 -3.196 —0.041 —0.465 —2.084 14 66.70 12
15 —3.187 3.353 0.542 —1.485 12 62.28 15
16 —3.818 2.483 0.541 —2.014 13 66.44 13

£ 8 A HEAK BRI > A
Table 8 Prediction model score and ranking of high protein
reformed rice

S Vo BAE# S Vo S HE
i Y A ) Y HA

1 1.034 5 9 3.078
2 0.331 8 10 0.993
3 1.033 6 11 1.903 2
4 2714 16 12 -1212 11
5 -2.340 15 13 1.874 3
6 0.201 9 14 -1.924 13
7 1.584 4 15 -1495 12
8 -0.138 10 16 2207 14

£ 9 FIRBANS I HEEG TN RIIIAR S A
Table 9 Correlation between theoretical model score and
comprehensive evaluation model score
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