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Table 2 The analytical results of soybean calibration samples
1 0 0 0.0025  0.0007 34 1 0 1. 0006 —0.0005
2 0 0 —0.0044  0.0010 35 1 0 10025 —0.002 4
3 0 0 —0.0002 0. 0004 36 1 0 0.996 3 —0, 000 3
4 0 0 0.0001  0.000 4 37 1 0 1. 000 9 0. 005 5
5 0 0 0. 0003 —0. 0027 38 1 0 10007 —0.0005
6 0 0 —0. 000 2 —0, 000 3 39 1 0 10005 —0. 0004
7 0 0 0. 0012 —0. 000 5 40 1 0 1. 002 0 0. 002 8
8 0 0 0.0001 00027 41 1 0 1. 000 9 0. 000 1
9 0 0 0.0004  0.0005 42 1 0 0. 999 7 0. 001 1
10 0 0 0. 000 2 —0. 001 2 43 1 0 0.996 8 —0.005 4
11 0 0 0.0005  0.0008 44 1 0 1. 000 0 0. 000 5
12 0 0 0. 000 0 —0. 000 4 45 1 0 0.9987 —0.000 1
13 0 0 0. 000 3 —0. 000 5 46 1 1 0. 999 6 0. 996 5
14 0 0 —0.0001 00004 47 1 1 0. 999 4 1. 001 1
15 0 0 0. 0006 —0.002 1 48 1 1 0.999 8 1. 000 0
16 0 1 0.0021 09989 49 1 1 0.995 8 1. 000 1
17 0 1 —0. 001 3 1. 000 4 50 1 1 1. 000 O 0. 999 7
18 0 1 —0. 000 2 1. 002 1 51 1 1 0. 998 5 0. 999 8
19 0 1 —0.0003 0. 9997 52 1 1 1. 000 4 1. 000 2
20 0 1 0.0001  0.9989 53 1 1 1. 000 7 1. 000 3
21 0 1 0.0005 0999 3 54 1 1 1. 001 2 1. 000 2
22 0 1 0.0018 10013 55 1 1 1. 000 6 1. 000 3
23 0 1 0.0015 09999 56 1 1 1. 002 0 1. 000 4
24 0 1 0.0001 10000 57 1 1 1. 000 6 1. 000 2
25 0 1 0.0017 09980 58 1 1 1. 000 4 1. 000 1
26 0 1 —0.0028 10019 59 1 1 1. 000 5 0. 999 9
27 0 1 0.0003  0.9990 60 1 1 0. 999 1 1. 000 3
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28 0 1 0. 000 0 0. 998 9 61 1 1 0. 999 9 0. 999 6
29 0 1 —0. 002 2 1. 000 8 62 1 1 1. 000 5 1. 000 1
30 0 1 —0. 000 6 0. 999 0 63 1 1 0. 999 7 1. 005 1
31 1 0 0. 998 6 0. 000 9 64 1 1 1. 000 7 0. 998 1
32 1 0 1. 000 8 —0. 000 3 65 1 1 0. 999 9 0.997 1
33 1 0 1. 000 8 —0. 0007 66 1 1 1. 000 0 1. 000 6
Table 3 The analytical results of soybean prediction samples
1 0 0 0.0012 —0.0001 12 1 0 0. 999 5 0. 000 1
2 0 0 0. 000 0 0. 012 4 13 1 0 0. 999 6 0. 000 1
3 0 0 0. 0001 —0.0001 14 1 0 1L 0306 —0. 0306
4 0 0 —0. 000 1 0. 000 8 15 1 0 0. 999 5 0. 000 2
5 0 0 0. 060 6 0. 005 6 16 1 1 0. 999 6 0. 999 9
6 0 1 0. 056 6 1. 042 6 17 1 1 1. 000 5 1. 000 1
7 0 1 —0. 000 6 1. 000 1 18 1 1 1. 000 1 0. 999 9
8 0 1 0.0199 1. 000 1 19 1 1 0. 930 5 1. 069 0
9 0 1 —0. 0017 1. 002 5 20 1 1 1. 000 0 1. 000 0
10 0 1 —0. 000 4 1. 000 1 21 1 1 1. 000 2 1. 000 0
11 1 0 0. 999 7 0. 000 1 22 1 1 1. 000 7 1. 008 6
3 , ,
, B BP
s . 6 s
s BP s 22 100%.
o s BP
s ,
, s s o
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Study on Near Infrared Spectroscopy of Transgenic Soybean Identification
Based on Principal Component Analysis and Neural Network

WU Jiang' , HUANG Fu-rong'* , HUANG Cai-huan®, ZHANG Jun', CHEN Xing-dan'"*
1. Opto-Electronic Department of Jinan University, Guangzhou 510632, China
2. Department of Food Science and Engineering of Jinan University, Guangzhou 510632, China

3. Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of Sciences, Changchun 130033, China

Abstract In order to explore a rapid identification method for transgenic soybeans, non-transgenic and transgenic soybeans were
tested as the experimental samples via near infrared spectroscopy (NIR) and principal component analysis (PCA) combined with
back propagation artificial neural network (BP-ANN) model. The spectrum data was collected after NIRS scanning the samples,
and then analyzed by PCA plus BP~ANN model. The accumulative reliabilities of the six components were 99. 03% through the
PCA. Then BP-ANN model was used to further test these six components and a three-layer BP~ANN model was developed. The
final result achieved a 100% recognition rate of all 22 test samples respectively. In conclusion, the measure of NIRS and PCA

combined with BP~ANN model has proved to be a rapid and accurate method to detect transgenic soybean nondestructively.
Keywords NIR; Transgenic soybean; PCA; ANN-BP
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