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Fig. 1 The spectra of one sample scanned for 8 times
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Fig. 2 The spectra processed by first derivative
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Table 1 The result of spectra data processed by PLS

Principal component Variance/% Cumulative variance/ %

1 90. 123 90. 123
2 7.946 98.070
3 1. 099 99. 169
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Fig. 3 The error curve of different number of hidden node



2458 i 2 5k 4B 2T %

3.4

U #5 # & %4 Elman R 45 # 8 (0 44 06 R L TR P R DU R A RE TR e L 5 2R . A T
% 2 J& Elman [ £5 #8581} 25 A T0M A AR i i) R TR E R PesE R B (RD AT LA RS B 00 B 1 AR 4

Table 2 The percentage content of four amino acids calibrated by HPLC and forecasted by Elman model in feedstuff powder

o Phe/ % Lys/ % Tyr/ % Cys/ %
Pre. HPLC relative error Pre. HPLC relative error Pre. HPLC relative error Pre. HPLC relative error
1 1.22 1.26 —3.17 0.72 0.72 0. 00 0.56 0.55 1. 82 0.24 0.31 —22.58
2 1.06 1.04 1.92 0.64 0.62 3.23 0.27 0.23 17. 39 0.22 0.23 —4.35
3 121 1.17 3.42 0.57 0.52 9.62 0.55 0.54 1. 85 0.33 0.30 10. 00
4 1.13 1.14 —0.88 0.51 0.50 2.00 0.33 0.29 13. 79 0.17 0. 20 —15.00
5 1.36 1.33 2.26 0.47 0.55 —14.55 0.60 0.55 9.09 0.35 0.32 9.37
6 0.74 0.85 —12.94 0.81 0.80 1.25 0.41 0.47 —12.77 0.00 0.01 —
7 0.96 1.08 —11.11 0.60 0.66 —9.09 0.57 0.60 —5.00 0.14 0.18 —22.22
8§ 0.91 1.04 —12.50 0.33 0.33 0. 00 0.38 0.33 15.15 0.21 0.17 23.53
9 1.09 1.12 —2.68 0.66 0.68 —2.94 0.49 0.55 —10.91 0.32 0.30 6.67
10 1.09 1.06 2.83 0.66 0.68 —2.94 0.56 0.62 —9.68 0.31 0.35 —11.43
11 1.26 1.28 —1.56 0.75 0.73 2.74 0.67 0.60 11. 67 0.38 0.36 5.56
12 0.96 0.87 10. 34 0.62 0.59 5.08 0.60 0.56 7.14 0.30 0.25 20. 00
13 1.21 1.11 9.01 0.54 0.54 0. 00 0.51 0.53 —3.77 0.13 0.18 —27.78
14 1.11 1.15 —3.48 0.59 0.58 1.72 0.52 0.57 —8.77 0.26 0.23 13. 04
15 2.62 2.69 —2.60 1.68 1.68 0. 00 1.99 1.92 3.65 1.01 0.96 5.21
16 1.17 1.24 —5.65 0.54 0.52 3.85 0.49 0.54 —9.26 0.24 0.27 —11.11
17 1.19 1.15 3.48 0.74 0.68 8.82 0.74 0.63 17. 46 0.29 0.25 16. 00
18 1.30 1.19 9.24 0.68 0.66 3.03 0.62 0.59 5.08 0.33 0.31 6. 45
19 0.82 0.88 —6.82 0.50 0.53 —5.66 0.38 0.41 —7.32 0.26 0.32 —18.75
20 1.09 1.04 4. 81 0.93 0.85 9.41 0.87 0.82 6.10 0.38 0.31 22.58
21 0.80 0.89 —10.11 0.55 0.57 —3.51 0.44 0.47 —6.38 0.18 0.22 —18.18
22 1.52 1.42 7.04 1.18 1.17 0. 85 1.18 1.20 —1.67 0.38 0.40 —5.00
23 0.84 0.90 —6.67 0.51 0.56 —8.93 0.58 0.62 —6.45 0.25 0.27 —7.41
24 1.08 1.15 —6.09 0.83 0.88 —5.68 0.90 0.94 —4. 26 0.36 0.32 12.50
25 1.28 1.27 0.79 0.93 0.89 4.49 0.89 0.81 9.88 0.30 0.32 —6.25
r’ 0. 960 0. 981 0.979 0.952
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Study on the Multicomponent Quantitative Analysis Using Near Infrared
Spectroscopy Based on Building ElIman Model
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2. Analytical and Testing Center of Jiangxi Province, Nanchang 330029, China

3. Key Laboratory of Food Science of MOE, Nanchang University, Nanchang 330047, China

Abstract The present paper introduces an application of near infrared spectroscopy(NIRS) multi-component quantitative analy-
sis by building a kind of recurrent network(Elman) model. Elman prediction model for phenylalanine(Phe), lysine(Lys), tyro-
sine(Tyr) and cystine(Cys) in 45 feedstuff samples was established with good veracity. Twelve peak value data from 3 principal
components straight forward compressed from the original data by PLS were taken as inputs of Elman, while 4 predictive targets
as outputs. Forty seven nerve cells were taken as hidden nodes with the lowest error compared with taking 43 and 45 nerve cells.
Its training iteration times was supposed to be 1 000. Predictive correlation coefficients by the model are 0. 960, 0. 981, 0. 979
and 0. 952, The results show that Elman using in NIRS is a rapid, effective means for measuring Phe, Lys, Tyr and Cys in feed-

stuff powder, and can also be used in quantitative analysis of other samples.
Keywords  Near infrared spectroscopy (NIRS); Elman; PLS; Multi-component quantitative analysis
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