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A system for quality evaluation of single rough-rice kernels using NIRS
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Abstract

The Near Infrared Spectroscopy (NIRS) shows promise in carrying out the non-destructive quality
determination for agricultural product. Generally, the NIRS analysis of grain bulk (whole grain analysis) has
become progressively employed for moisture determination of rough rice, which define the moisture content of all
kernels are same. However for some application, the information of moisture content would be clarified for each
kernel. Therefore, the utilization of NIRS single-kernel analysis must be useful. The analysis of single kernels has
the advantage of detecting quality parameters that may only be present in a few kernels in a sample. It can also
give the distribution of measured parameters.

The objective of this research is to establish a measuring system for quality evaluation of single rough-
rice kernels using NIRS. The ability of three measuring systems; transmittance mode in the short wavelength
region, transmittance mode in the long wavelength region, and reflectance mode in the long wavelength region
were examined. Moisture content, the major quality of rough rice, was used as model constituent. Accuracy of the
system was evaluated using rough rice kernels having various types of moisture distribution. The results indicated
that the transmittance analysis could precisely predict moisture content in a kernel either the moisture distribution
in kernel was even or not. Using this system, sufficient accurate calibration equation with standard error of
prediction of 0.27% w/w wet basis could be obtained.
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Figure 1 Equipment for NIR spectral acquisition of a single rough-rice kernel. (a) “NIRSystems 6500” equipped
with the specially designed fibre optics, sample cell and ceramic disc used as reference material, (b) “InfraProver

II” equipped with a reflectance fibre-optic probe and sample cell covered with a light-tight bag.
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Figure 2 Profiles of moisture distribution in kernels. (a) sample A: moisture content is low at the surface of the

Moisture
Content

kernels, (b) sample B: moisture content is high at the surface of the kernels, (c) sample C: moisture content is

moderate and evenly distributed within the kernels.
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Table 1 Prediction results of rough rice kernels having various types of moisture distribution.

. Bias (%)
Sample condition
Transmittance mode Reflectance mode
Sample A -0.02"™ -1.38 *
Sample B -0.02"™ 0.84*
Sample C 0.04™ -0.04™

Biases were tested by the pair t-test. Superscript ns indicates no significant difference between the chemical values and NIR
predicted values at 95% confidence, * means significant difference at 95% confidence.
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