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Objectives : The objectives of this study were to determine the applicability of
an NIR spectrocomputer system for protein and oil analysis in soybean seed and
to provide the mass screening technique for high quality soybean breeding.

Materials and Methods :

Soybean samples : 300 soybean germplasms(ground soybean seed samples)
"Measuring protein and oil content : Auto-kjeldahl and soxhlet system

Scanning of NIRS spectra : NIRSystem 6500 monochrometer NIRS(400~2500nm)
Calibration and validation : Using the WinlSI program, Calibrate and Monitor
Calibration method :- MPLS, PLS, MLR, PCR

Results : A total of 189 soybean calibration samples and 103 soybean NIRS
validation samples were used for NIRS equation development and validation,
respectively. In the NIRS equation of protein, the most accurate equation
condition. was obtained at 2, 8, 6, 1(2nd derivative, 8nm gap, 6 points smoothing
and 1 point second smoothing) math treatment condition with SNV-D(Standard
Normal Variate and Detrend) scatter correction method and entire spectrum by
using MPLS(Modified Partial Least Squares) regression. In the case of oil, the
best equation condition was obtained at 1, 4, 4, 1 condition with SNV-D scatter
correction method and near infrared(1100~2500nm) region by using MPLS
regression. Validation of these NIRS equations showed very low bias(protein :
-0.016%, oil @ -0.011%) and standard error of prediction(SEP, protein : 0.437%,
oil : 0.377%) and very high coefficient of determination(R?, protein : 0.985, oil :

- 0.965). Therefore, these NIRS equation seems reliable for determining the protein
and oil contents, and NIRS method could be used as a mass screening method
of soybean seed.
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Fig. 1. Scatter plots of protein(upper) and oil(lower) contents by chemical value
versus NIRS value for the calibration(left) and validation(right) sample set.

Table 1. Laboratory reference value statistics for protein and oil contents based
on ground soybean seed samples.

Sample set n Mean Range SD
__________ % e

Calibration Protein 189 43.23 36.04 ~ 5183 3.24

Qil 189 19.15 1457 ~ 24.05 2.05

Validation Protein 103 42.13 36.17 ~ 49,83 3.47

Qil 103 20.06 14.88 ~ 23.38 2.03

Table 2. Comparison on the statistics for protein calibration and validation results with
different regression methods.

Math R . Calibration Validation
condition " STOSSION "roms SEC R’ |SEP RY Bias R SD(%) SEP/M(%)
286 1 MPLS 10 0394 0985]0.437 0984 -0.016 0.44 1.04
40(’)~'2500mm PLS 10 0637 0961|0672 0963 -0.036 0.67 159
PCR 10 1.099 0.885(1.080 0903 0092 092 257
SNV-D MLR 9 0484 0.978/0.492 0980 -0.011  0.49 1.17

Table 3. Comparison on the statistics for oil calibration and validation results with
different regression methods.

Math R . Calibration Validation
condition oo oS¥OM Tro s SEC_R® |SEPR°_ Bias R SD(%) SEP/M(%)
1441 MPLS 9 0432 0956[0.377 0965 -0.011 0.38 1.88
1100~2500n  PLS 11 0520 0936|0453 0950 -0.008 045 2.26
PCR 10 0788 0.853]0597 0913 0021 060 2.98
SNV-D MLR 4 0774 0.858{0.605 0912 0023 0.6l 3.02
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