Agricultural Sci. J. 41 : 1 (Suppl.) : 401-404 (2010) 2. N8l N1 41 : 1 (WLAS) : 401-404 (2553)

nmsmBanaldsiulussanugoandasnedasaunsisaslninsaindl
Determination of Protein Content in Soybean Seeds by Near Infrared Spectroscopy
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Abstract

The spectrum of soybean seed samples cv. Chiangmai 60 which had been stored for 6 months
were measured by NIRSystem6500 in wavelength region from 1100 nm to 2500 nm. Their protein content
was determined by Kjeldahl method every month. Partial least square regression (PLSR) was used to
develop the calibration equation. It was found that the range of protein content of the seeds was 35.46-
44.77 %. The calibration equation obtained has the values of correlation coefficient (R), standard error of
calibration (SEC), standard error of prediction (SEP) and ratio of standard deviation of reference data in
validation set to SEP (RPD) equal to 0.94, 1.34 %, 1.36 % and 2.69, respectively. It can be concluded that
near infrared spectroscopy technique could reliably determine the protein content in soybean seeds.
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Figure 1 The original spectra of soybean seed (CM 60) storage for 6 month.
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Figure 2 Soybean seed storage for 6 month spectra treated with multiplicative scatter correction and

second derivative.

15
vo
~— '] —
x
%3
— 05
c
K
=)
5 0 Q
o
- I
_5 -0.5 T
[2}
@ 1980 2178
5 -1 1734
o |
x 1180
-1.5 T

1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300 2400 2500

Figure
6 month.
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Figure 4 Scatter plots for predicting protein content in the calibration sample set (a) and the validation
sample set (b) using protein calibration equation to develop.
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Table 1 PLSR calibration results for protein content using spectra treated with multiplicative scatter
correction (MSC) and second derivative.

Pre-treatment Wavelength (nm) F R SEC SEP Bias RPD
MSC 1120-2480 9 0.93 136 1.32"  -0.01 1.76
Second derivative 1108-2260 5 0.94 134 136" 0.03 269
MSC-Second derivative 1108-2260 5 0.94 134 136" 0.03 269

F: number of factors used in the calibration equation.

R: multiple correlation coefficients

SEC: standard error of calibration.

SEP: standard error of prediction, tested by the method of Fearn (1996)
Bias: average of difference between actual value and NIR value.

" means no significant difference at 95% confidence.

RPD: ratio of standard deviation of reference data in validation set to SEP.
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