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An Empirical Study on the Improvement of the Accuracy of the Equation for Intact

Orange Fruit Internal Quality Prediction Using Peel Near Infrared Absorbtion Spectra
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ABATRACT

In this research, the improvement of the accuracy of orange fruit internal quality prediction
using the fruit peel absorbance spectra in a Near Infrared Spectroscope of 1100-2500 nm was
investigated. A sample of 204 oranges was divided into a calibration set of 137 fruits and a prediction
set of 67 fruits. The diffuse reflectance of each intact fruit was measured before its juice was extracted
for the determination of soluble solids content and total acidity. Results showed that Partial Least
Squares Discriminant Analysis (PLS-DA) was applicable for the determination of the wave bands
associated with the peel absorbance. Therefore, the wave bands associated with the peel absorbance
were used to normalize intact fruit spectra. The normalized spectra were pretreated with second
derivative (2D) or multiplicative scatter correction (MSC) prior to analysis with Partial Least Squares
Regression (PLSR).

The normalized spectra resulted in lower error in the prediction of soluble solids content and
total acidity. With respect to the prediction of soluble solids content, the Root Mean Square Error of
Prediction (RMSEP) and the correlation coefficient (R) of measured spectra were 0.478 and 0.845 and
of normalized spectra were 0.462 and 0.845, respectively. With relevant to the prediction of total
acidity, the RMSEP and R of measured spectra were 0.096 and 0.744 and of normalized spectra were
0.076 and 0.912, respectively. This empirical study showed possibility to use wave bands associated

with the peel absorbtion spectra for improving intact orange fruit internal quality prediction.
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