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Possibility of nondestructive evaluation for gamboge severity inside mangosteen fruit using multivariate
model
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Abstract

Gamboge is one of quality problems on mangosteen fruit and cannot be sorted by visual inspection.
Furthermore, severity levels of gamboge in each mangosteen are different. A total of 165 samples which had
different gamboge severity were used in this research. Nondestructive parameters such as fruit's weight fruit
stem’s diameter and thickness, diameter and number of sections of the star like shape under each fruit were
considered. One hundred and eight samples were used for developing a calibration model and fifty seven
samples were used for prediction. An index of gamboge severity was performed in percentage using a ratio of
gamboge area and total flesh area. The calibration model was established using multiple linear regression
method. The results showed that most effective parameters were the thickness of the star like shape under each
fruit and diameter of fruit stem respectively. A calibration model could be developed (R = 0.71, SEC = 11.47) and
could be used for the prediction (R = 0.66, SEP = 15.46). Therefore, multivariate model could be used to
nondestructively evaluate the severity of gamboge inside the mangosteen fruit.
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Figure 1 Samples of mangosteen with difference in gamboge severity
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Table 1  Description of sample sets of mangosteen fruit

Sample Number GS W D ST SD SP

of fruits (%) (@) (mm) (mm) (mm) (petal)
Calibration set 108 3.8-54.7 58-169 3.8-11 0.4-1.1 6.0-21.5 5-8
Prediction set 57 3.9-564.2 38-160 3-11 0.5-1.7 6.0-20.5 5-7
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Figure 2 Actual versus predicted gamboge severity of calibration samples set
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Figure 3 Actual versus predicted gamboge severity of prediction samples set
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