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Using Near-Infrared Reflectance Spectroscopy to Determine Protein Content of Waxy Corn Kernel
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Abstract

Near-infrared reflectance spectroscopy (NIRs) can be used for rapid composition prediction, useful for
many areas of crop science, including plant breeding which reference methods are costly and take long time. The
objective of this study was to explore the potential of NIRs to determine protein content of waxy corn varieties
which were dried and ground. NIR spectra and analytical measurements of protein were determined from 59
samples representing 59 varieties. Partial least squares (PLS) regression models were developed with 41 waxy
corn accessions randomly assigned to a calibration data set and 18 accessions assigned to an external validation
set. NIRCal 5.2 software was used to create the equation to predict protein content in corn kernel. The result
showed that protein content gave the most accurate PLS regression using first derivative (db 1) pretreatment and
normalization to unit length (nle) pretreatment at wavelength 1,100-1,200, 1,350-1,650, 1,950-2,500 nm with the
external validation set having a standard error of prediction (SEP) = 0.6168 and coefficient regression (R) = 0.94.
This research demonstrates that NIRs is an advantage technique for protein content prediction in waxy corn
varieties which were dried and ground.
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Figure 1 Four colour group of dried and ground 59 waxy corns varieties.
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Table 1 Relation of percentage protein content and colour of waxy corn.

Colour Group sample Average Protein percentage (%) Variance
Mild purple 4 9.30 0.53
Mild pale yellow 32 9.67 1.73
Mild yellow 4 9.93 0.36
Yellow 19 11.57 3.47
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Table 2 Result of crucial decision values, R (regression), SEP (standard error of prediction), SEC (standard error

of calibration) and Q-value of pretreatment spectrums with partial least square method

Calibration Cross Validation
Pretreatment Wavelength (nm)
Slope R SEP SEC Q-value
Original 1,100-1,200, 0.90 0.84 0.9812 0.5256 0.4217
1,350-1,650,
1,950-25,00
ds2 1,000-2,500 0.86 0.93 0.6405 0.6109 0.7050
db1 uag nle 1,100-1,200, 0.86 0.94 0.6168 0.6112 0.7264
1,350-1,650,
1,950-2,500
db1 uag ncl 1,100-1,200, 0.82 0.92 0.6947 0.6990 0.6773
1,350-1,650,
1,950-2,500
ncl 1,100-1,200, 0.80 0.91 0.7383 0.7367 0.6736
1,350-1,650,
1,950-2,500

Remark: ds2 (second derivative), db1 (first derivative), nle (normalization to unit length) and ncl (normalization by closure ) are

pretreatment methods.
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