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Abstract: The protein and amino acid composition of 24 rice sam-
ples from 8 late indica varieties in three production bases were de-
termined. With FAO/WHO provisional pattern of amino acids as
reference, a comprehensive evaluation model for rice protein was
established by combining modified analytic hierarchy process
(AHP) with grey correlation analysis, and the feasibility of the
evaluation model in evaluating the nutritional value of protein was
verified. The results showed that the quality of rice protein was
significantly different among different bases and varieties (P <C

0.05). The correlation coefficient r of the weighted grey correla-
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tion method with PER and NPR was 0.959 (P=10.003) and 0.974
(P=0.001) respectively. The results demonstrate that the weigh-
ted grey correlation degree is highly correlated with biological in-
dexes of protein quality, which can characterize the nutritional
quality of rice protein scientifically and effectively.
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Table 1 Amino acid composition and content in rice g/100 g

it EHE Asp Ser Glu Gly Ala Arg Pro Cys™” Tyr** His* Val*
X1 9.89 0.89 0.47 1.76 0.43 0.55 0.66 0.48 0.077 0.16 0.26 0.49
Xy 9.97 0.91 0.48 1.81 0.44 0.56 0.63 0.49 0.080 0.15 0.24 0.50
X3 11.29 1.03 0.55 2.04 0.50 0.63 0.78 0.55 0.100 0.21 0.27 0.56
Xy 9.29 0.84 0.45 1.66 0.41 0.52 0.61 0.45 0.082 0.17 0.23 0.46
X5 9.78 0.89 0.47 1.75 0.43 0.55 0.66 0.47 0.083 0.17 0.24 0.49
X4 9.57 0.87 0.46 1.70 0.43 0.54 0.63 0.47 0.094 0.18 0.24 0.48
X7 9.37 0.85 0.45 1.66 0.42 0.53 0.62 0.47 0.079 0.13 0.26 0.47
Xs 10.84 0.99 0.52 1.90 0.48 0.61 0.77 0.51 0.110 0.21 0.30 0.54
Xy 10.85 0.98 0.52 1.93 0.47 0.60 0.79 0.52 0.100 0.24 0.26 0.53
Xio 10.58 0.96 0.50 1.88 0.46 0.59 0.74 0.50 0.091 0.19 0.29 0.53
X1 10.65 0.97 0.51 1.92 0.47 0.60 0.71 0.49 0.092 0.20 0.26 0.53
X2 8.62 0.79 0.41 1.53 0.39 0.49 0.56 0.42 0.074 0.16 0.21 0.43
Xi3 11.62 1.05 0.55 2.07 0.50 0.64 0.79 0.54 0.110 0.25 0.28 0.58
X1y 10.52 0.95 0.50 1.88 0.46 0.58 0.74 0.50 0.093 0.21 0.25 0.52
X1s 10.12 0.91 0.49 1.83 0.44 0.56 0.67 0.49 0.084 0.17 0.25 0.50
Xi6 12.16 1.08 0.58 2.13 0.54 0.69 0.85 0.57 0.099 0.26 0.29 0.62
X7 12.92 1.18 0.60 2.24 0.56 0.71 0.94 0.62 0.120 0.28 0.34 0.63
Xis 11.95 1.08 0.58 2.06 0.52 0.68 0.85 0.58 0.093 0.22 0.29 0.61
X1g 10.47 0.95 0.51 1.89 0.47 0.60 0.71 0.50 0.083 0.19 0.25 0.54
Xao 10.69 0.97 0.51 1.91 0.47 0.60 0.75 0.49 0.089 0.21 0.26 0.54
X1 10.24 0.94 0.48 1.80 0.45 0.57 0.74 0.50 0.087 0.21 0.25 0.51
Xo2 10.82 1.00 0.53 1.98 0.48 0.61 0.75 0.39 0.096 0.19 0.26 0.55
X3 12.05 1.09 0.58 2.19 0.52 0.67 0.83 0.59 0.110 0.24 0.29 0.60
Xo4 11.62 1.06 0.56 2.10 0.50 0.65 0.79 0.55 0.096 0.23 0.28 0.58
it Met * Ile* Leu* Phe * Lys™ Thr* TAA EAA NEAA EAA/TAA EAA/NEAA

X 0.16 0.42 1.03 0.53 0.40 0.35 9.11 3.63 5.49 39.8 66.1

X, 0.16 0.43 1.06 0.48 0.40 0.36 9.18 3.63 5.55 39.5 65.3

X3 0.18 0.48 1.18 0.53 0.45 0.40 10.44 4.05 6.39 38.8 63.4

X4 0.16 0.40 0.97 0.43 0.38 0.34 8.55 3.36 5.20 39.2 64.5

X5 0.16 0.42 1.02 0.46 0.40 0.35 9.01 3.53 5.48 39.2 64.5

Xs 0.17 0.41 0.98 0.42 0.40 0.35 8.81 3.44 5.37 39.0 64.0

X7 0.15 0.40 0.97 0.44 0.40 0.34 8.63 3.42 5.21 39.6 65.6

Xs 0.16 0.46 1.11 0.50 0.45 0.39 9.98 3.90 6.08 39.1 64.1

Xy 0.17 0.45 1.12 0.49 0.43 0.38 9.99 3.84 6.16 38.4 62.3

X1o 0.17 0.46 1.10 0.47 0.43 0.37 9.74 3.82 5.93 39.2 64.4

X 0.17 0.46 1.12 0.51 0.42 0.38 9.81 3.85 5.96 39.2 64.5

X1z 0.14 0.38 0.90 0.39 0.36 0.31 7.94 3.13 4.81 39.4 65.1

Xi3 0.17 0.50 1.21 0.54 0.45 0.41 10.65 4.15 6.50 39.0 63.8

Xy 0.16 0.46 1.11 0.49 0.41 0.37 9.69 3.77 5.91 38.9 63.8

X5 0.16 0.44 1.07 0.48 0.40 0.36 9.32 3.66 5.66 39.3 64.7

X6 0.14 0.49 1.22 0.72 0.48 0.42 11.20 4.39 6.81 39.2 64.5

X7 0.17 0.54 1.32 0.62 0.53 0.45 11.87 4.61 7.26 38.8 63.5

Xig 0.16 0.52 1.27 0.58 0.46 0.42 10.99 4.32 6.68 39.3 64.7

Xig 0.13 0.44 1.08 0.50 0.42 0.37 9.64 3.73 5.92 38.6 63.0

X20 0.16 0.46 1.12 0.50 0.43 0.38 9.84 3.84 6.00 39.1 64.1

X1 0.15 0.44 1.07 0.47 0.41 0.36 9.43 3.65 5.78 38.7 63.2

Xo2 0.16 0.47 1.15 0.52 0.43 0.39 9.96 3.94 6.02 39.5 65.4

X3 0.17 0.52 1.28 0.59 0.46 0.42 11.14 4.32 6.82 38.8 63.4

X4 0.15 0.50 1.23 0.56 0.45 0.40 10.69 4.15 6.54 38.8 63.5

tOTAA IR R EAA. A7 EIERR A R NEAA. 075 ERMR B R « R EIER ¢« T AR,
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Table 2 Comparison between FAO/WHO amino acid scoring model and essential amino acid analysis in rice

mg/g * Pro
Ayt His Ile Leu Lys Cys+Met Tyr+Phe Thr Val EAA
X1 25.9 42.7 104.1 40.0 23.7 69.3 35.5 49.3 390.4
Xs 24.4 43.2 106.3 40.2 24.4 62.7 35.8 50.2 387.1
X3 24.3 42.7 104.4 39.7 24.6 65.4 35.5 49.8 386.4
Xy 24.3 43.0 104.0 41.2 25.5 64.1 36.1 50.0 388.1
X5 24.3 42.6 104.3 41.0 25.1 64.4 36.0 49.8 387.5
X 24.9 42.5 102.4 41.8 27.2 62.5 36.8 49.7 387.8
X7 27.3 43.2 103.7 42.5 24.0 60.4 36.1 0.0 387.2
Xs 27.6 42.4 102.8 41.6 24.7 65.8 35.8 49.7 390.5
X 24.2 41.9 103.7 39.5 24.7 67.8 35.4 49.4 386.6
X0 27.0 43.0 103.8 40.9 24.3 62.6 35.1 49.8 386.4
X1 23.8 43.2 104.7 39.4 24.3 66.3 35.2 50.0 386.9
X1z 24.4 43.9 104.9 41.8 25.2 63.2 36.4 50.4 390.1
X3 24.3 43.1 104.3 39.2 24.7 68.5 35.4 50.2 389.6
X1y 24.1 43.3 105.7 39.1 24.2 67.1 35.0 50.0 388.4
Xis 24.4 43.6 105.9 39.8 23.9 64.7 35.8 50.0 388.0
X6 23.5 40.4 100.0 39.5 19.3 80.4 34.7 51.0 388.8
X7 26.5 42.1 102.3 41.0 22.3 69.6 34.7 49.2 387.7
Xig 24.0 43.5 106.7 38.9 21.7 67.1 35.6 51.1 388.7
Xio 24.0 41.6 102.9 39.6 20.5 66.6 35.3 51.1 381.6
Xao 24.0 43.2 104.7 40.1 23.2 66.3 35.4 50.3 387.1
Xo1 24.1 43.1 104.9 40.2 23.1 66.9 35.4 49.9 387.7
Xoz 24.4 44.0 106.5 39.8 24.0 66.1 35.9 50.7 391.5
X3 23.8 42.8 105.8 37.9 22.6 68.3 35.0 49.5 385.5
X4 24.0 43.1 106.0 38.5 21.2 68.1 34.9 49.8 385.6
FAO/WHO 26.0 46.0 93.0 66.0 42.0 72.0 43.0 55.0 443.0
T EAA. DR ESER A,
AR EARE -MEAIMRWEREA. HY  SHERHEK.
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Table 3 Correlation coefficient and weighted correlation degree of each test variety

iy i His Ile Leu Lys Cys—+ Met Tyr+Phe Thr Val T0AY S Bk JBE
X1 1.000 0.802 0.706 0.415 0.389 0.892 0.618 0.737 0.655
X7 0.947 0.774 0.743 0.424 0.372 0.906 0.595 0.733 0.645
X 0.876 0.795 0.741 0.432 0.441 0.683 0.663 0.752 0.642
Xis 0.820 0.825 0.701 0.407 0.403 0.860 0.616 0.768 0.639
X2 0.832 0.875 0.662 0.412 0.393 0.781 0.633 0.791 0.636
X2 0.825 0.867 0.690 0.432 0.410 0.701 0.650 0.775 0.634
Xs 0.830 0.790 0.733 0.430 0.404 0.772 0.629 0.751 0.632
X4 0.822 0.817 0.708 0.426 0.415 0.722 0.637 0.759 0.630
Xy 0.807 0.767 0.714 0.410 0.404 0.836 0.614 0.737 0.627
X 0.823 0.801 0.701 0.424 0.408 0.732 0.635 0.754 0.626
Xio 0.892 0.821 0.712 0.422 0.397 0.687 0.605 0.754 0.626
X4 0.801 0.838 0.675 0.405 0.396 0.811 0.601 0.761 0.626
Xa1 0.803 0.827 0.690 0.416 0.383 0.805 0.615 0.758 0.625
Xis 0.795 0.849 0.659 0.404 0.365 0.814 0.623 0.805 0.625
Xis 0.825 0.850 0.672 0.412 0.392 0.738 0.630 0.761 0.625
X20 0.794 0.829 0.694 0.415 0.383 0.786 0.616 0.772 0.624
X; 0.814 0.806 0.699 0.411 0.402 0.760 0.618 0.754 0.624
X1 0.777 0.829 0.694 0.409 0.398 0.786 0.610 0.761 0.624
X7 0.856 0.831 0.714 0.439 0.394 0.638 0.637 0.759 0.623
X, 0.826 0.832 0.665 0.416 0.399 0.688 0.629 0.767 0.619
Xou 0.789 0.825 0.670 0.400 0.360 0.847 0.600 0.755 0.617
X 0.775 0.810 0.674 0.395 0.375 0.853 0.601 0.743 0.617
Xig 0.792 0.752 0.731 0.411 0.352 0.795 0.613 0.804 0.616
Xis 0.752 0.702 0.796 0.410 0.339 0.710 0.593 0.801 0.599

R4 FEBUASE/ZTXESWH PERNPR ST 2

Table 4 PER, NPR and various chemical indices of extruded puffed cereals/bean mixtures

FE S PER NPR PDCAAS SRC 1-1IBD TIASU IR €8, 6 B Ji 3
RESW1 2.400 94.300 0.437 64.646 0.754 0.523
RESY 2 2.300 91.400 0.496 68.268 0.779 0.506
RELY 3 2.300 94.300 0.484 69.279 0.786 0.518
RESY 4 2.200 88.600 0.504 65.413 0.760 0.495
RELXY 5 2.200 85.700 0.468 64.141 0.751 0.491
RELY 6 2.100 85.700 0.465 63.282 0.745 0.482

Tk IR A B A LR A RO R R kT S
x5 SEBSTEMNES PER.NPR B E 4"

Table 5 The results of correlation analysis among PER, NPR and amino acid analysis

PR T i PER NPR PDCAAS SRC 1-1BD PIACIR €055 186 2 3
PER 1.000
NPR 0.899° 1.000
PDCAAS —0.298  —0.131 1.000
SRC 0.480 0.675 0.523 1.000
1-IBD 0.471 0.668 0.535 1.000* * 1.000
AU GO BEEE 0,959 0.974" * —0.256 0.586 0.578 1.000

T 78 0.05 K ORMD B8 EA I » » 78 0.01 K CRUIND | 25 A0 5.
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