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Abstract

Pineapple is an economic crop of Thailand. However, internal browning limits its storage and
transportation for exportation. Internal browning is an internal defect which could not be observed from outside.
Conventionally, internal qualities of pineapples are checked by random sampling and cut which render the fruit
unsaleable. Near Infrared technique is an alternative method for discrimination of internal browning in pineapples
without destruction. Therefore, this research aimed to develop a nondestructive discrimination model from
relationship between near infrared (NIR) absorbance measured by a NIR spectrometer using transmittance mode,
obtained from stem end and cheek, in short wavelength range of 670 - 950 nanometer and internal qualities.
Principle Component Analysis (PCA), Soft Independent Modeling of Class Analogy (SIMCA) and Partial Least
Square Discriminant Analysis (PLSDA) were used for model development. From the results, spectra obtained from
stem end cooperated with PCA technique presented the best model for discriminating normal and internal
browning pineapple with correction of 99.33%
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Figure 1 Spectrum measurement of pineapple (a) at cheek with 90 degrees between light source and detector

(b) at stem end with 90 degrees between light source and detector
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Figure 2 Original spectra of pineapples samples measured at (a) stem end and (b) cheek
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Table 1 Correction of discrimination of qualities (normal or internal browning) in pineapple

Correction of Correction of
o o . o )
System Model (Pretreatment) calibration set (%) validation set (%) Overall gorrectlon
Internal Internal (%)
Normal . Normal .
browning browning
PCA (MSC) 90.41 92.6 94.12 100 92.67
cheek PLSDA (first derivative) 100 88.89 100 87.5 96.67
SIMCA (first derivative) 84.93 100 91.18 100 90.67
PCA (SNV) 98.63 100 100 100 99.33
stem end PLSDA (second derivative) 100 92.59 100 100 98.67
SIMCA (first derivative) 94.52 100 97.06 100 96.67
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Figure 3 Score plots of PC1 and PC3 for discrimination model of normal and internal browning in pineapple by

PCA (a) Calibration Set and (b) Validation Set
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Figure 4 Average spectra of internal browning Figure 5 Loading plot of principle component 1
and normal fruits by PCA (PC1) for discrimination of internal browning in

pineapple by PCA model
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