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Establishment of NIRS Model for the Main Fatty Acids in Soybean
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Abstract ; In order to improve the efficiency of soybean fatty acid breeding and to speed up the breeding process, the fatty acid
content of 289 soybean grain samples measured by GC and NIRFIEX N-500 was used to collect the NIR spectra of soybean
samples. Using the principal component regression ( prineipal component regession, referred to as PCR) , the calibration mod-
el was established by fitting and analyzing the value of the chemical experiment and the corresponding spectral curve. Eleven
calibration criteria were established for each fatty acid, and the highest value of calibration coefficient Q was selected as the
calibration model. The results showed the fit calibration Q value for the calibration model. The fit Q value of palmitic acid was
0. 8235, stearic acid was 0. 8541, oleic acid was 0. 8196, linoleic acid was 0. 8291, and linolenic acid was 0. 8363, respec-
tively. Validation results demonstrated that the errors between the near infrared detection and chemical test results were within
1.5% , which well explained the model and could be used to measure the fatty acid contents of soybean in breeding.
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Fig. 1 Residual soybean spectrum after treatment
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Table 1 Analysis data of five kinds of fatty acid content calibration set and validation set
BT Wy H/ME FoRME ¥iE AR
Fatty acid Constituent Minimum/ % Maximum/ % Mean/% Sample size N
DAY SEAREE Calibration set 52.16 58.58 56.29 203
Linoleic acid IUE4E Validation set 52.32 58.47 56.25 50
R AR SERRAE Calibration set 3.39 5.37 4. 60 203
Stearic acid KHIFSE Validation set 3.65 5.12 4.61 50
TR SEAREE Calibration set 17. 41 26. 46 20. 67 203
Oleic acid IGESE Validation set 17. 68 26. 01 20. 64 50
Kt R SEAREE Calibration set 9.82 12.31 10. 90 203
Palmitic acid KIFSE Validation set 9.99 12. 03 11.01 50
VKR EFr%E Calibration set 6.01 8.83 7.54 203
Linolenic acid ISUFEE Validation set 6.12 8.12 7.52 50
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Table 2 Comparison of five kinds of fatty acids by chemical

method and near infrared spectroscopy( % )

Palmitic acid

A2 I e 1 VLT AN B Haxf iR

Determination of NIR Absolute

chemical method prediction error
10. 28 11.33 1.05
11.36 11. 69 0.33
10. 88 10. 23 -0.65
11.53 10. 99 -0.54
11. 19 11.98 0.79
10. 49 11. 03 0.54
11.51 10. 87 -0.64
11. 89 11.02 -0.87
11.96 11.35 -0.61
10. 20 10. 88 0.68

AR R
Stearic acid

AN e SirEA 04 R Ha xRz

Determination of NIR Absolute

chemical method prediction error
4.46 4.96 0.50
4.86 4.35 -0.51
4.83 4.43 -0.40
5.20 5.63 0.43
5.01 4.86 -0.15
4. 66 5.43 0.77
4.57 5.65 1.08
4.42 4.01 -0.41
4.29 4.89 0. 60
4.37 4. 81 0. 44

i
Oleic acid

2 F I E 1 IELLAMN T AE 2% 1R 2%

Determination of NIR Absolute

chemical method prediction error
20.92 21.63 0.71
20. 05 20. 45 0. 40
23.91 22.96 -0.95
22.20 21. 86 -0.34
21.44 22.32 0. 88
19.45 20.23 0.78
20. 12 20. 60 0. 48
19. 62 18. 85 -0.77
19. 35 19.03 -0.32
19.70 20. 20 0.50

AR

Linoleic acid

200 1 VTLL AN B A xR

Determination of NIR Absolute

chemical method prediction error
56. 82 55.96 -0.86
55.72 55.98 0.26
53.84 53.07 -0.77
53.78 54.50 0.72
55.07 55.89 0.82
58.14 59.36 1.22
56. 14 55.80 -0.34
56.31 55.93 -0.38
55. 46 56.55 1.09
58.00 58.31 0.31

MEIRRTR
Linolenic acid

Pk E UTLT AP R o X522

Determination of NIR Absolute

chemical method prediction error
7.52 7.96 0.44
8.01 7.83 -0.18
6.54 7.30 0.76
7.29 8.09 0.80
7.30 6.50 -0.80
7.26 6.84 -0.42
7. 66 7.16 -0.50
7.76 7.99 0.23
7.93 8.32 0.39
7.73 7.30 -0.43
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