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Accuracy in Determination of Rice Constituent Contents Using Near-infrared
Transmission Spectroscopy and Improvement in the Accuracy*

Shuso KAWAMURA*, Kazuhiro TAKEKURA*, Kazuhiko ITOH*!

Abstract

The accuracy in determination of rice constituent contents using near-infrared transmission
(NIRT) spectroscopy was validated. A commercial NIRT spectrometer, which was considered to be
applicable to practical use for quality inspection at a rice grain elevator, was used in this study.
The accuracy of the spectrometer improved after modifying light filters and calibration models. In
the determination of moisture content, the coefficient of determination (r?) was 0.98, standard error
of prediction (SEP) was 0.13%, and bias was —0.02%. In the determination of protein content, r? was
0.90, SEP was 0.17%, and bias was 0.01%. These results proved that the spectrometer was
sufficiently accurate to be used instead of reference analysis for measuring moisture content and
protein content of brown rice. The spectrometer could be also used with sufficiently high accuracy
at a grain elevator for samples in a temperature range of 10°C to 30°C and for samples with a rough
rice percentage of less 10%.

[Keywords] near-infrared spectroscopy, NIR, rice, moisture content, protein content, free fat acidity, amylose content,
grain elevator, quality inspection
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Table 1 Results and precision of reference analysis
Sample group “A” Sample group “B”

Constituent n Mean Min Max SD SDD n Mean Min Max SD SDD
Moisture content

of brown rice (%) 33 15.0 14.3 15.8 0.27 0.02 48 17.0 15.0 18.2 0.83 0.02
Protein content -

of brown rice (%) 36 8.1 6.4 9.2 0.54 0.07 48 9.7 8.5 10.9 0.54 0.08
Free fat acidity -

of brown rice (mg) 36 16.9 11.2 36.4 5.84 0.40 48 14.8 10.6 21.7 2.85 0.47
Amylose content

of white rice (%) 36 20.6 18.6 22.3 0.79 0.31 48 18.5 17.8 19.3 0.31 0.12

n : number of samples. SD : standard deviation. SDD : standard deviation of difference among repetitions.

# 2 IRNBEBEISHTETIC X B RO RITENEE DREE

Table 2 Validation statistics of near-infrared transmission spectrometers in determination of

rice constituent contents

Constituent Spectrometer n SDD r? SEP Bias Regression line
Moisture content of A 33 0.04 0.64 0.22 —0.23 y= 0.6x +6.0
brown rice (%) B 48 0.06 0.98 0.13 —0.02 y= 1.0x —1.0
Protein content of A 36 0.07 0.84 0.23 —0.49 y= 1.1x —0.6
brown rice (%) B 48 0.06 0.90 0.17 0.01 y= 1.0x —0.0
Free fat acidity of A 36 0.22 0.01 7.09 —1.97 y=-0.2x+19.9
brown rice (mg) B 48 0.39  0.69 1.96 16.68 y= 0.7x —6.4
Amylose content of A 36 0.07 0.41 0.61 —0.68 y= 1.0x —0.7
white rice (%) B 48 0.12 0.13 0.38 —0.23 y= 0.3x+12.8

n : number of samples.
determination.

SDD : standard deviation of difference among repetitions. r?
SEP : standard error of prediction.

: coefficient of
Regression line: regression line from predicted

constituent content (x) to reference constituent content (y).
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brown rice and predicted protein content using
spectrometer “B”
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