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Non-destructive determination of soluble solids in mangosteen fruit by short wavelength near infrared
spectroscopy (SW-NIRS)
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Abstract

The short wavelength near infrared spectrophotometer (SW-NIRs) in transmittance mode ranged 665-955
nm was tested to determine soluble solids in intact mangosteen, non-destructively. A total of 200 mangosteen
samples from local fruit market in Thailand were measured and their NIR spectra were manually divided into a
calibration data set of 150 samples and a prediction data set of 50 samples. Thus, the calibration set and the
prediction set represented mostly the same distribution of chemical data.The average acquired spectra from 8-
point measurement around the fruit in each sample were calculated. The data were analysed by patial least
square regression (PLSR) using unscramble version 9.7 software. The calibration data set was used to fit a PLSR
equation that was applied to calculate the °Brix value in the prediction data set. The most performance PLS model
yielded the correlation coefficient (R) and standard error of calibration (S.E.C.) of 0.91 and 0.69 °Brix, respectively,
in which the model calculated using the second derivative spectra. The result of prediction showed of 0.90 and
the standard error of prediction (S.E.P.) of 0.71 °Brix. This study shows that transmittance SW-NIRs can be used to
determine accurately total soluble solids content in intact mangosteen, non-destructively.
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Figure 1 A schematic diagram of the SW-NIR instrument for measurement.
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Table 1 Characteristics of calibration and prediction data sets of intact mangosteens

Set n °Brix Mean Std. dev.
Calibration 150 11.85-22.32 18.31 1.69
Prediction 50 14.93-22.07 18.42 1.64
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Figure 2 Absorbance spectra (a) and second derivative spectra (b) of the mangosteens.
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Table 2 Regression statistics of the partial least squares model from original spectra and 2" derivative spectra

Parameter PLS model
original spectra 2" derivative spectra
PLS factor number 8 8
Wavelength (nm) 665-955 680-940
R 0.90 0.91
SEC (*Brix) 0.73 0.69
R 0.90 0.90

SEP (°Brix) 0.72 0.71
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Figure 3 Scatter plots of soluble solid contents (SSC) using PLS model from 2nd derivative spectra for calibration

set samples (a) and prediction set samples (b).
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