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Abstract

The egg is known nutrient that in terms of quality is in second place after breast milk. Visible and near-infrared
(Vis/INIR) spectroscopy and waveguide are nondestructive techniques based on optical and dielectric methods,
respectively. In this study, a system was designed and used to collect the Vis/NIR spectra in the range of 400 to 1100
nm and an L band waveguide was developed to acquire the dielectric spectra of the egg samples in 0.9 to 1.7 GHz. The
quality parameters of the egg are included the air cell height (ACH), and thick aloumen height (TAH). The spectra and
signals were recorded from 244 eggs stored at room temperature for 1, 3, 5, 7, 15 and 24 days. Immediately after the
spectral acquisition, reference tests were performed to measure the egg quality parameters. In order to prediction the
egg quality parameters, after selection the best pre-processing method and applying it on spectra, the partial least
squares regression (PLSR) was used in both Vis/NIR spectroscopy and waveguide methods. The best results was
obtained in both methods for the ACH parameter with the coefficient of determination (R?,) of 0.82, root mean square
error of prediction (RMSEP) of 1.11 mm, and RPD of 2.19 in Vis/NIR spectroscopy method and R?, of 0.89, RMSEP of
0.89 mm, and RPD of 2.93 in waveguide method. The results showed that the waveguide method can predict the egg
quality better than Vis/NIR spectroscopy.

Key words: Egg, Vis/NIR spectroscopy, Waveguide, air cell height, thick albumen height, Partial
least square regression.
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