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Possibility of Non-destructive Sorting of Mangosteen Fruit with Hard Pericarp Using Multivariate Analysis
Technique
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Abstract

Pericarp hardening In mangosteen fruit is one of the quality problems affecting customer’s satisfaction.
Visual inspection can not be used to detect mangosteen fruit with hard pericarp. Absorbance in mangosteen fruit
by transmittance near-infrared spectroscopy was studied. The most informative wavelength for discrimination was
717 nm. Therefore, weight, dimensions and transmittance absorbance at 717 nm were used to nondestructively
evaluate pericarp hardening. The multiple parameters of 640 samples (320 sound samples and 320 samples with
hard pericarp) were acquired for analysis in this research. Pericarp hardness of each sample was used to classify
groups measured by hand-held penetrometer. The accuracy of classification by leave-one-out cross validation
from Fisher's discriminant equation was 80.8%. Therefore, multivariate analysis is feasible to predict pericarp
hardening in mangosteen fruit.
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Figure 1 The sample presentation and points for measurement
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Table 1  Description of sample sets of mangosteen fruit

Sample group Maturity Number Weight Dmax* Dmin** Height Hardness
stage of fruits (9) (mm) (mm) (mm) (kg)
Sound pericarp 4-5 320 39.7-108.7  42.9-69.1 40.0-59.9  31.7-54.0 0.95-1.78
mangosteen
Mangosteen with 4-5 320 39.7-108.7  42.9-69.1 40.0-59.9  31.7-54.0 2.01-4.02

hard pericarp

*Dmax = Maximum diameter

**Dmin = Minimum diameter
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Figure 2 Absorbance of mangosteen fruit
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Table 2 Results of classification for sound mangosteen and mangosteen fruits with hard pericarp using sorting

analysis and leave-one-out cross-validation

Sample group No. Correct Incorrect Accuracy(%) Averaged
of fruits accuracy(%)
Sound mangosteen fruits 320 260 60 81.3 80.8
Hard pericarp mangosteen fruits 320 257 63 80.3
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