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ABSTRACT Amylose and protein contents are important
traits determining the edible quality of rice, especially in
East Asian countries. Near-Infrared Reflectance Spectro-
scopy (NIRS) has become a powerful tool for rapid and non-
destructive quantification of natural compounds in agricul-
tural products. To test the practically of using NIRS for
estimation of brown rice amylose and protein contents, the
spectral reflectances (400~2500 nm) of total 9,483 acces-

sions of rice germplasm in Rural development Administra-

tion (RDA) Genebank ere obtained and compared to chemi-
cally determined amylose and protein content. The protein
content of tested 119 accessions ranged from 6.5 to 8.0%
and 25 accessions exhibited protein contents between 8.5 to
9.5%. In case of amylose content, all tested accessions
ranged from 18.1 to 21.7% and the grade from 18.1 to
19.9% includes most number of accessions as 152 and 4
accessions exhibited amylose content between 20.5 to
21.7%. The optimal performance calibration model could be
obtained from original spectra of brown rice using MPLS
(Modified Partial Least Squares) with the correlation coeffi-
cients (rz) for amylose and protein content were 0.865 and
0.786, respectively. The standard errors of calibration (SEC)
exhibited good statistic values: 2.078 and 0.442 for amylose
and protein contents, respectively. All these results suggest
that NIR spectroscopy may serve as reputable and rapid
method for quantification of brown rice protein and amylose
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contents in large numbers of rice germplasm.

Keywords : NIR spectrum, protein, amylose, germplasm
evaluation, MPLS
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Table 1. The detection conditions of NIR spectra of the brown
rice by Near Infrared Spectrophotometer (NIRsystem

6500, USA).
Range of wave length 400-2500 nm
Sampler cell type Half cup seed holder
Detection mode Reflectance

Instrument Near Infrared Spectrophotometer
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Fig. 1. The ranges of the protein (A) and the amylose content (B) of the brown rice which used to develop the calibration
curve of NIR spectrum. The protein and the amylose content were calculated by Kjedhal method and Juliano method,

respectively.
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Fig. 2. The NIR spectrums of 10 replications of one brown rice accession(A) and 9,483 brown rice accessions(B) of by reflection

method in RDA genebank.
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Fig. 3. Three dimensional display of 3 major principle component analysis of the protein content (A) and the amylose content
(B) axis on 156 accessions of 9,483 accessions of rice in RDA Genebank.
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Fig. 4. First derivative absorbance spectra of protein (A) and amylose (C) content and correlation between NIR measurements

and lab data for the protein (B) and the amylose (D) content which were calculated with 144 and 134 brown rice,
respectively.

Table 2. Calibration and validation results for the protein and the amylose content of the brown rice. The calibration equations
were developed from NIR spectra of brown rice measured in reflectance modes.

Constituent N Min Max Mean RSQ SEC SECV 1-VR
Protein 144 5.52 11.25 8.39 0.786 0.442 0.541 0.680
Amylose 134 5.53 39.48 22.50 0.865 2.078 3:.106 0.700

N, number of samples in calibration; RSQ (R”), coefficient of determination in calibration ; SEC, standard error of calibration;
SECYV, standard error of cross-validation; 1-VR, 1-variance ratio.
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