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Detection of soybean protein and crude fat by Fourier transform-near
infrared spectroscopy

ZHU Zhen-Ying, YUAN Jian’, JU Xing-Rong, HE Rong, HOU Qi-Jun, WEI Meng-Hui

(College of Food Science and Engineering, Nanjing University of Finance & Economics, Nanjing 210046, China)

ABSTRACT: Objective To research protein and crude fat content of crushed soybean with Fourier
transform-near infrared spectroscopy(FT-NIR). For this purpose,317different varieties of soybean samples were
prepared. Method Forty-five soybean powder samples were treated by different sieving process, the rest of
272 soybean samples were treated by modeling analysis under optimal crushed size. Results The results
showed that crushing over 60 mesh sieve crushed soybean samples had the best modeling effect, coefficient of
determination in internal cross-validation of protein and crude fat content were 0.959 and 0.939. Protein and
crude fat content of internal cross-validation correlation coefficientofthe rest of 272 soybean samples were
0.909 and 0.918. Meanwhile, the external validation determinationcoefficient were 0.944 and 0.911.
Conclusion The results showed that FT-NIR technology can be used for soybean quality detection.
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Tablel Sieving result analysis of soybean protein and fat content

0 20 40 60 80
SECV 0.296 0.174 0.152 0.143 0.169
PRESS 3.948 1.360 1.041 0.902 1.255
R 0.932 0.939 0.953 0.959 0.945
SECV 0.228 0.080 0.077 0.071 0.081
PRESS 2.333 0.287 0.269 0.225 0.285
R 0.895 0.909 0.934 0.939 0.927
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Fig. 1 Near infrared spectrum of soybean
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Fig. 2 Near-infrared Spectra after baseline correction, smoothing and standard multiplicative scatter correction process
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Table2 Effect of different correction methods on soybean protein NIR model

PRESS SECV R
MSC 16.102 0.291 0.909
Detrending 23.824 0.354 0.865
Offset Correction 32.574 0.414 0.815
Standard Normal Variate 35.276 0.431 0.800
MSC/ Detrending 28.821 0.389 0.836
MSC/ Offset Correction 16.062 0.291 0.909
MSC/ Standard Normal Variate 16.090 0.291 0.909
Detrending/ Offset Correction 24.376 0.358 0.862
Detrending/ Standard Normal Variate 26.697 0.375 0.848
Offset Correction/ Standard Normal Variate 25.507 0.366 0.855
R 3 AREIRIEFEXT K EHEBE AT L SME AR B B9 5200
Table3 Effect of different correction methods on soybean fat NIR model
PRESS SECV R
MSC 64.763 0.584 0.918
Detrending 73.103 0.620 0.907
Offset Correction 64.798 0.587 0.918
Standard Normal Variate 85.513 0.671 0.891
MSC/ Detrending 68.699 0.601 0.913
MSC/ Offset Correction 64.763 0.584 0.918
MSC/ Standard Normal Variate 64.647 0.584 0.918
Detrending / Offset Correction 74.856 0.628 0.905
Detrending / Standard Normal Variate 73.245 0.621 0.907
Offset Correction/ Standard Normal Variate 85.513 0.671 0.891
e N CICVEE: % SO PNERiR AR R oH Lkl A )
Table4 Effect of different regression on soybean NIR model
PRESS SECV R
PLS/ Offset Correction/MSC 16.062 0.291 0.909
SIMPLS/ Offset Correction/MSC 16.062 0.291 0.909
PCR / Offset Correction/MSC 16.767 0.297 0.905
PLS/ Standard Normal Variate/MSC 64.763 0.584 0.918
SIMPLS /Standard Normal Variate/M SC 64.763 0.584 0.918
PCR / Standard Normal Variate/M SC 123.715 0.807 0.843




4929

12 )
44 ~ _
L A 26 -
R=0.909 [
ok 24
S g 2r
a = 3
S o} S wf
- - 18 |
r [
38 ' 16 -— -
| 1 1 1 | 1 ] 14 | I N T N T | | I
38 40 42 44 14 16 18 20 22 24 26
FLSHHE (%) TS (%)
3
Fig. 3 Calibration set model of soybean protein and fat
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Table5 Comparison between actual and predicted values by exter nal verification
0.002 0.625 0.227 0.189
0.006 1.356 0.485 0.329
x6 IMERIIETNRBEIMNGITE
Table6 Statistics of external authentication Evaluation Model
R R R Durbin-Wstson P
0.972 0.944 0.943 0.227 2.026 0.000
0.955 0.911 0.910 0.479 1.930 0.000
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Fig. 4 Relationship between protein and fat estimated value and the real value of soybean validation set of samples
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