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Non-Destructive Technique for Detection of Mangosteen Translucent Flesh by Near Infrared Spectroscopy

Sontisuk Teerachaichayut*

Abstract

Translucent flesh in mangosteen is a main defect that obstructs the exporting growth and prompts the need for
non-destructive inspecting technique. This research devided to 2 parts. Part 1: The physical and chemical parameters
of 257 mangosteen samples were determined as ratio of maximum diameter and minimum diameter (RMM), ratio of
calyx weight and fruit weight (CWW), density (DEN), averaged pericarp moisture content (AMC), and differential
pericarp moisture content (DMC). Discriminant analyses were performed on the parameters to evaluate the accuracy
of translucency classification validated by leave-one-out cross validation. The overall accuracy of classification was
achieved using all parameters presenting 78.9% compared with 72% when using only DEN. The pericarp hardening
samples and yellow gumming samples were found to influence the accuracy of the analysis. The results indicated the
applicability of multiple parameters to evaluate the translucent flesh that objectively imitated the subjective indices
employed by manual sorter. Part 2: The short wavelength near infrared (SW-NIR) transmittance spectroscopy on the
range of 640 — 980 nm as used to predict an internal translucent defect in an intact mangosteen fruit. The samples
(n>1,000) were used to find out the suitable conditions of measurement. The influence of measurement such as light
intensity, measurement speed, and fruit holder were investigated for the optimum conditions of measurement. The
acquired spectra of translucent flesh mangosteens were different from normal mangosteens. The 193 mangosteen
samples were studied by using a discriminant analysis for leave-one-out cross validation. The best result of
classification accuracy was 92.0%. This study demonstrates that SW-NIR spectroscopy can be used to accurately

predict translucent flesh disorder in intact mangosteens.
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