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A Model for Determination of Kernel Oil, Protein and Starch Contents with

High-oil Maize by Near Infrared Reflectance Spectroscopy
ZHANG Jun, ZHANG Yi-rong, LI Jian—sheng, et al.
(China A gricultural University, National Maize Improvement Center of China,
Key Lab of Crop Genetics and Breeding of Beijing, Beijing 100094, China)

Abstract: Using near infrared reflectance spectroscopy(NIRS) and partial least square(PLS) regression, a model
for determination of oil, protein and starch contents in intact kernel was established with the high—oil materials of F, .,
family lines in maize. The results showed that the calibration models for oil, protein, and starch contents with the first
derivative + vector normalization, the first derivative + multiplication scattering correction, and the straight line sub—
traction were the best. The coefficients of determination of the three models for calibration(R*cal) were 0.950, 0.973
and 0.976 respectively while the R%cv and R*val were ranged from 0.918 to 0.948. The root mean square error of esti—
mation, the root mean square error of cross validation, and the root mean square error of prediction(RMSEE, RMSECYV,
and RMSEP) for oil, protein, and starch contents varied from 0.305% to 0.721% . These results demonstrated that it
was feasible to use NIRS as a rapid, accurate, and non—destructive technique to estimate oil, protein, and starch con—
tents in intact kernel of the high—oil maize.
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Table 1 ~ Variations of kernel oil, protein, and starch

contents in samples
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Trait Oil content Protein content Starch content
SRR AL 162 164 161
AR (%) 3.65~11.12 8.55~18.14  55.01~71.00
F-H{H (%) 6.95 11.77 65.01
bR 1.30 1.85 2.93
B73(%) 3.71 10.67 69.06
By804(%) 11.22 16.46 58.14
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Fig.1 Frequency distributions of oil(a), protein(h), and starch(c) contents for calibration and test
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Table 2 Results of calibration, validation, and test for kernel oil, protein, and starch contents
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Statistical parameter 01l content Protein content Starch content
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Note: FD+VN: first derivative + vector normalization; FD+MSC: first derivative + multiplication scattering correction; SLS: straight line subtraction;

RMSEE: root mean square error of estimation; RMSECV: root mean square error of cross validation; RMSEP: root mean square error of

prediction.
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