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Discriminant Analysis for Nondestructive Separation of Translucent Flesh Mangosteen
by Near Infrared Spectroscopy
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Abstract

This study was aimed to investigate a technique to separate translucent flesh mangosteen from normal
flesh mangosteen by multivariate data analysis. In the study, two-hundred and twenty mangosteens were used
consisting of 37 translucent flesh mangosteens and 183 normal mangosteens. All mangosteens were measured
for specific gravity and absorbance spectra using FQA-Near Infrared (NIR) GUN in a range of 700-1100 nm in
interactance mode at four points on equatorial line. The analyses were started by pretreating the spectra with
second derivative, MSC and SNV and submitted to partial least squares discriminant analysis in order to select the
wavelengths in which there were differences in absorbance between translucent flesh and normal mangosteens.
Discriminant analyses using NIR spectrum at PLS-DA suggested wavelengths and the specific gravity gave
classification accuracy of 84.8%
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Figure 1 Measurement mangosteen using FQA-NIRGUN
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Figure 2 Averaged spectrum of each side of normal mangosteens and translucent flesh mangosteens
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Table1 Classification of normal flesh and translucent flesh mangosteen using discriminant analysis and leave-out-

cross-validation based on full NIR spectra at each site on the fruit.

% Classification by side of mangosteens

Pretreatment NIR range (nm.) p > 3 4 iy
Absorbance 700 -1100 83.90% 83.40% 83.90% 83.90% 81.30%
2D absorbance 700 -1100 83.40% 82.50% 83.90% 83.90% 83.40%
MSC absorbance 700 -1100 83.90% 83.40% 83.90% 83.90% 83.70%
SNV absorbance 700 -1100 83.40% 83.90% 83.90% 83.40% 82.90%
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Figure 3 Score plot between PC1 and PC2 based on 2D reflectance of mangosteen (a) showing all samples (b)

each pointrepresents average of all sample for each side (normal mangosteen = 0 and

translucent flesh = 1)
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Table 2 Classification of normal flesh and translucent flesh mangosteen using discriminant analysis and leave-out-

cross-validation based on PLS-DA-selected wavelength NIR spectra
% Classification by side of mangosteens

Pretreatment NIR range (nm.)

1 2 3 4 av
Absorbance 708, 880 83.90% 83.90% 83.90% 83.90% 83.90%
716, 752, o o 9 0 0
2D absorbance 831.910,953,989 1022,1038,1058 82.00% 83.40% 83.90% 82.90% 82.90%
MSC absorbance 773,915 83.90% 83.40% 83.90% 83.40% 83.90%
SNV absorbance 775,917 83.90% 83.40% 83.90% 83.40% 83.90%

3. Awnuilealdfulsanuunnguae  ANNENIAAUTIAENNIAINNIETIN PLS-DA UATAIAINONEINIE
(SG) WU waNTIAIEINNTAWNNgNeg luTsEndNg 82.0 — 84.8% laeRpnisliuussaninmiusog 35 Second
derivative anAanaTuTNaLAn A9 uLNAN4A 84.8% 6a Table 3

Table 3 Classification of normal flesh and translucent flesh mangosteen using discriminant analysis and leave-

out-cross-validation by the most informative wavelength and specific gravity
% Classification by side of mangosteens

Pretreatment Classifying variables 1 5 3 7 >
Absorbance SG, 708, 880 82.50% 83.40% 82.90% 83.40% 82.50%
SG,716,752,831, 0 0 0 0 0
2D absorbance 910.953.989,1022.1038,1058 83.90% 82.50% 82.00% 82.50% 84.80%
MSC absorbance SG, 773,915 82.50% 83.40% 82.90% 82.50% 82.90%
SNV absorbance SG, 775, 917 82.90% 82.90% 82.90% 82.90% 82.90%
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