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Detection of Pineapple Fruit Internal Browning by Near Infrared Spectroscopy
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Abstract

Detection of internal browning in pineapple fruit was studied by near infrared spectroscopy (NIRS).
Pineapple fruits were stored at 10°C for 10 and 25 days after that they were kept at room temperature (30°C) to
induce internal browning symptom. Then pineapple fruits were measured the spectrum at stem end, cheek (with
peel), cheek (without peel), core (top, bottom), flesh (top, bottom) using NIRSystem 6500 in the wavelength range
from 700-1100 nm. After that, pineapple fruits were assessed the severity level of chilling injury and determined
total soluble solids (TSS) and percentage of electrolyte leakage. The spectral data and percentage of electrolyte
leakage of flesh at cheek were used to develop the calibration equation by partial least square regression (PLSR).
It was found that the severity level of chilling injury and percentage of electrolyte leakage increased when the
storage period increased. Whereas total soluble solids tended to decrease slightly. PLSR showed that the value
of correlation coefficients (R), standard errors of calibration (SEC), standard errors of prediction (SEP) and
averages of difference between actual and NIR values (bias) were 0.81, 8.48, 8.96 and -2.24%, respectively.
Therefore, it is possible to use NIR spectroscopy for detection of pineapple fruit internal browning.
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Figure 1 Measurement of pineapple fruit spectrum using NIRSystem 6500 with fiber optic probe
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Figure 2 Measurement of pineapple fruit spectra at various parts stem end, cheek (with peel),

cheek (without peel), core (top, bottom), flesh (top, bottom)
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Table 1 Chilling injury score, electrolyte leakage and total soluble solids of pineapple fruit after storage at 10°C
for 10 and 25 days

Storage time (day) Chilling injury score Electrolyte leakage (%) TSS (°Brix)
0 0 20.90+5.88° 14.04+1.42°
10 1 27.16+4.46" 13.94+1.50°
25 4 46.86+17.13° 13.85+1.20°

Values followed by the same letters within each column do not differ significantly at P<0.05 by LSD test.
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Table 2 PLSR calibration results for electrolyte leakage of pineapple flesh at cheek (without peel) using spectra

treated with second derivative.

Property Factor R SEC (%) SEP (%) Bias (%)
Electrolyte 7 0.81 8.48 8.96 -2.24
leakage
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Figure 3 Scatter plots of electrolyte leakage percentage PLSR model of pineapple fruit after storage at
10°C for 10 and 25 days in (a) calibration set and (b) validation set
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