®

Check for
updates

Different Ways to Assess the Vitreousness
of Durum Wheat Kernels Using NIR
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Abstract. The standard method used to grade the vitreousness of durum wheat
(Triticum turgidum ssp. durum) kernels relies on a tedious visual inspection of
sliced kernels. Four devices based on near-infrared (NIR) spectroscopy were tested
for the assessment of kernel vitreousness: two benchtop spectrometers (XDS NIR
rapid content analyzer and Infratec™ NOVA, FOSS, Denmark), a single-kernel
analyzer (QSorter EXPLORER 2.0, QualySense AG, Switzerland) and a hyper-
spectral imaging system (FX17, Spectral Imaging Ltd., Finland). Partial least
square (PLS) regression models were developed using the mean spectra of bulk
samples measured on the XDS, NOVA and QSorter to predict vitreousness. Sim-
ilar performances were obtained in validation with both benchtop instruments,
but the best results were achieved with the single-kernel analyzer. The ratios of
performance to deviation (RPD) were nevertheless >2 for all instruments. Clas-
sification models based on partial least squares discriminant analysis (PLS-DA)
were developed at the kernel-level for the single-kernel analyzer and at the pixel-
level with the imaging system. The implementation of the QSorter classification
model on unsorted batches showed some errors but results are promising for opti-
cal sorting. The classification of non-vitreous kernels using hyperspectral imaging
reached a sensitivity of 73.5% and a specificity of 92.4% in external validation.
The assessment of durum wheat kernels vitreousness based on the kernels intrinsic
characteristics using NIR spectroscopy showed its potential to replace the labor-
intensive reference method. Despite differences in performances, each type of
instrument may find its use in a different context.

Keywords: durum wheat - vitreousness - NIR spectroscopy - single-kernel
analyzer - imaging

© The Author(s), under exclusive license to Springer Nature Switzerland AG 2025
K. Bec and C. Huck (Eds.): ICNIR 2023, pp. 129-141, 2025.
https://doi.org/10.1007/978-3-031-84794-3_11



